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t*W Whs) a ^aCHa MaWl^it vSsjfclHil “25*^ I 'Sfla gvs aRH^H%T faW^ bTW@? cataacaaf <Ka 

afS?ftW*tCa s 'Q M^aa Ptca 1 Pw aPsata Wai aRatWa ^f*rf^s '&r c i' t f% I «M 'SflWMa 'G ^flFJWia 

cwata cw %ta wai Pm%t ^wfa%> caat « ?m*m afa^ faaaw wj aaa aratfaa* 

’SMWa =T^FT I 4^1 atafaa 5 WCa 4fw® f*TOta (Ml Pi a 1 MM 'S aa^f M'aaatfa® 'S pJM°W aata aTajW 
t*Wa caMJ <Ka Wl'Tl'Q <4 WCaa f*TOta tRMr*tI I MKtWiMa <at aHPata P^sa Pw Pwsffca 5 
WWa 'SfsftMf^ 5 , MMlwa 5 , MR^Pa 1 G afaCWW ab«[Pa (Side's W 'S CafflT *TT 5 tfW<F aw Wat'S 
aTajPa* PTOta W1W% fwi faaa I 



Wl'ol^l f*TO^t%-^obo <4a TO S twMJW MMM CaW afaatPw 3R3W MtaiPa 1 WCaa pTOa 5 ^ I 
ataatPw tiit Pwaw wtifa ^\¥\, to, ^cwtj e 'aaaa%t Fiftaia atww threat w^, cat mw 
f^aafwa wf, caat « ^TOm 'SMatft Ptaaw Ptataa aat i Pwfa £af%ap « atafaas 
■sjarcata caw ^ aw tf^pr « ttf^r ewat, w cs^at, f^-atfwjw^l%cata , 

CWRtaacata, a4-a*t-caf4 'S Mlft-^p fafaWCa aafa af% aaaaMtCata WlSf® a>ata 

cmSt aart i ^a# tew wtf® akaa «aaj ffacaa a%P caas taMtcaa ^s§^c acata ss 
1®fwW atmawa aaaa-^oah <aa aaa arwaraca pR¥t%aa wa aw warn cb#t aat w^ i 

aa>a tilt t^aaawa 4tcatw a%» ww atajfaa 5 wrw ata w afettwa* i ^ a&ajwa 5 aaaca 
f^anftwa am<tj, aawt « ^ 'stP>M®r f<c<t?Mr aatt ■^caw 1 afet! 3 ^^^ faaa faatba s 

taWtacW t*W^fa 5 2'&rH%T Sl'O'ola fwM Mf*RMW fMM 5 'ftfT'tWRM 1 3Fsfb 

^ajRMa ara f^wfa ^rf^sar mrmw smm ^lafM apiw, ^®M%f 

a^f 13 SHTMT S|*f MOTM apsr ifIJRHW ^M%T W I 

%ia Mftm, a^%a^ afaiaa « w^t^rmm rtn-« taaw^ iM%a asat 

wii #a^M apaaRMa ac?na, ^s-a^ aster, apnaa afert, afarm ^a t®nft taaa 

facabMta caw aitr'^^oa^ aaaa asat i 



i£i^ft«a a^awa i ®ptla s ia g a^iarca 5 mi^rm caw afaarfw® t*TOawa 'srwtca 5 ai^j^^a^lb afi^a ^caw i 
astwft a^Jtt^f^a 'Stfas a^FapitaRMa waj ca cawt a^a^ra 5 'Q aflpi^s aaia*f ^r^a MR^t iacafMs 
^ca i ai^Jtl^as aaaRMa latpr a#K® ^rf% 3^ M'acaa aR:aj ^5^ afw ^aw 1 aw f^% ^5^ caca 5 
caw area 1 aaa^t a°waa^c=rfw afe^w^fUca 1 ^tas ^aa, c*iwa 's asaia cb^f 'smtrw aiaw 1 
aMtcaa c^ca -^caw amt ^aawtt awa 5 a%a atataff^i 

afettwa# asat, awmat, fMiwa, a^at a^fifa aaaa g aawaia aaw atat ^rtwfawrca caat g jja 
lacawa ^twa aaiam waa asaft 1 at^Jt[w^ t%^i%aa ®M#bs at^ g a^#Ps war #t f¥w 
a^aca aw tomt a# 1 
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R'SstWsI *fKm 'sqx^J ?Rt?H W( I ?F%R^ §\<WH W fwK <FTf ^ I Stlfft^M C^ ?Pft?H 
wm 'srisrt c^ost i snifa wt #w <mw f*m?$ ^ feres i ^ra«t 

spmre^ <um i -sjt^wif% 's 9 ife<? t t?r ww ?rkr wt fetfe^ i sit fe, 

fl-’llil'l C^WRJ ^1©rfiR ' 3 TtC^f 'St Wt*tt Bite'S vsftNWt £n*ipH*i ^R(/1 fHllK/IS! '®t i t 

^res % 9 t^'s giR i 'Si surest si^iiiwsi 9 iRfi>R>, RI«s| sHiutis R^fo, ^liiti 
's *rewtt ^Tt^ft^t { tH c tt 's wCTuPw ijwjsi ^?3 5 ¥ c t 's <ij<t^.lcf)?i ^1% s'ojIRsi sj^ffJ ^ts®r 




<it Rr 5 c^re^ 5 - aibl'i<pi(. s ifi 0 5 fl s i(.<pR) jwiiHfflra, 'srf^Rr^ ^priiiR<p Rw-^imrt i 

sit ^<ora *rfr <?tw ^mt- 

0») <rnm*® ^jHrt 9 tm i 

(*> jpms® fsfe *\m i 

(vs) <pm*® arrest Rvastwsi w *TKttt^ ^p®t 4 ^rm wfs *\m i 

(8) 5Wlu*1 9 tn^ ^TNlt <psicvo giiR I 

(<£) SHlilCI VQ ^tCWf! Slfwiw isle's 9 lt^ I 

(b) *f?R/t<j 9 lR<M*'lt 3 c tTH, ^Rlvs tfeHs sfa b <#JFt WFS 9 fm I 

(°i) jpmw <tM4tR<t> ^fcsfft wr >fvs^vsf ^sre's *\m i 

(V) 2tff% <3 ^5^ ^fesl wH-IKR fPfKR/t?) ijfes <mj\ wt^s vsftst^ I 






SMlil*'! 



i .i wm 

SftfN 'S SfRR «mJvs»j I RRtRCT RtRt RSK/IR *lfsiR'o*'l C<R*1— *>jR5, RRCT, ^pR, 

totm tort% rictifri rri rr i rrirctr wt rjctr RRgt# ctct* i «i?rrct sir 5000 w 

^^Rt R^s^to 5 toR% r>ct ^=1 os r?ctr rrrir ^ ^rIVi 1 ri* 3 r rrr, m ' s -srPs (psPr rsctIir 

RRRSR 'Stfto I R®J®tR sMliM S*J% RRRlR RSTR RfR§r CTCT 5 'SFfHR RTr CW- to, CWt^tT, fRRt 

Sf% Rto RRt ^st I lif. <JR 2600 W ^JCT toftRRt to Rto R^CT, Rt towf® « TJRRtR R(vr tofCR 
VIST'S >i>j|tjv!) I SttfN 'S RRJ^%R RRliM to ‘RtU CR# ’ (Alchemy) RtCT SPifto I RtU cto RRffl 'RRfR 
‘totorm ’ c?f(R5 to®, Rt to toftR r®mcr ^tot wf 1 atffa tofk r®m rrirr to -strict 
-SJI^CTSI RtfRRt R^TRCT CTblO'S R 3 ^ RiRtflR I Rt®f f*tlR 5 RRtRtR C$R, fto, RtSW, <MR 5 '&RRS3J, RRR5, 
Rto. RRH, *T#f CTP5 (RCT 5 ^R(R RRRtR ^RRR Rts# to RRtRCTR RtRICT RCT RtCT I 

-sjwm rtisir rctt, ton to rrirctr sfRfto to^RRRt, sft ^rr Rt rctrsmictr Rtoto 

^totR^R RR I RfR RtRRT FtRSfiRtR RU> Rl'QRt *U>*llRp| R 5 ^ RsfR, 'atRCT CTRL'S SIR CT, J lR(.‘ s Kto RRtRCTR 

ttorf%RCTCTi totoR to« ^-ljs tom $ -ctrrri^cti i 

IRS-i.i : RRtRCTR toftos 



Rrr 


totR 5 ! 


^rCT crw ^ <j< 


Rl RtRttoR RRT«f 1 WfCTR R< ^jCT WfCTR RI!RJ #RRtRltoR 

gfferR rtrict R<Rlft RfR ctoR <to 1 


CtoR -srfRFt RRt 


CTRt -“If, fto Rfto 'sSgR 1 ftoR CTt3l toRRtTT^lR ^toftoc RRR 
toTCTTCTR nty RM#TR fRtolR RtRJCT CTRR RCTR5 ^R, Rt 

RtRR c t«tCT toR RtCT Rito 1 


to, c^toR, 

^tJRT Rt CTtCT 
Wt^T toTCTt 


ScglRt^o R^tof RSfRCTR (Rt 5 ! PtCT (RSH— R 5 !^ RCTt 3RtR» CT^(CTt®T, 

Sfl^p)<P 5 tJl 3 T RCTt fsRiRR ^R° CTCT RCTt Rtof 'S R%WtCTTCTR (Rt 5 ! 1 
'Sft^R Sfto^TCto Rtof (Rt^^tR RRR, Rt RRCTR RtRRfRR 5 RIrrI, 

-^RWTRtotof to® 5 1HR, #RW « WRRR ^«,RRR 1 



SRtR C®CTRt f*1* s f“C<P?J RRtR^tR R>*l©t*l R>CT RR tot R>R I SC®IR> RR ^RWf(R R^titto fRRR fRCR 'StCTt 
CRRtW RR|R*1 toftoa sitRStfo StCT I 'stRSR 3ooj<p RR R©tR «tRRt CTCT> CT CRRCTt Itofl5 PlRtR RtRtRR 
totosRJNltRRR^b.&ito CTRRRI 








OO 



T5fB=TRT <PTtTfCT<I <ITKrPR <f<Pt <RT I 



Pro 

















^ w$m wf ^nw err, ^ ^s?n PP>^ *ift«vooisi ?m ?ri?h c^m ft 

i fttpt fiwi -mem 1%^ m mcm wm^ ffi cw 9 tn^ i cFfPt*tt, 
JfliP ^»M Cm ^ft#PF W\ fPftTRFfl ^PMFT < #3F c t FFT<^ 'sett R'SstWsI sfm *F¥%T i 



sMlilMSI P J “'si's FJt'P 5 , Tit TJI^SI CFFtF Pi til list's I fJ J lliJC‘ifl Wf F^MISI ' 3 TtC^f 3>FF*ftjtF I 1 >F '•SFtF 

'sfMww #^i ?Rt?RF?r mm Pmmi f# i ^ c©n^ Pistil Prat I s ! cskff ^ tk*r 4 f o s3H 

<KSI 'TlP PtiJ ^t'S^ef *p?j Pt«i | i£)^ cvo«ier|'o]ii PrpF ^s^cTf CT^Tf, <HFtF fb^p p£u T|F ^IbPitu 
cuPt 5 ! 9 l'K's FFFf I F 1 F ^°lluPi FtP FM <FPtt®f <F 1 M <j#[f «msisi c®Plt- m ff face's*. 

mw wcrm i psfjpf m$ ^ c#h ft w Prra tim?t 3 ^ 9hf\ i 'sm%r frif cfcf Frm-*tP 
'q %t- 9 Ui i P m cf<r i ms m com *m w cm fmicf ft cw ftf mm mew i cffh 

^SICF CF, C%Jt SUstij iflFPt CTl'GF J ll$,(. < l S0 1 C®TFtF 3M PtU TFR C^R I i£M(Fsi 'srew FCUC^ FFlU‘1 I 



'•SFtF b - 19 FTF5TF PrPPf^®TtW FOT FFIUCIF %3f5F% PtRblf FF I 





o8 






^ i .VS : RtMMtft 





%*imt s r 




PrtHTOT 


2f*r©©s oiR&iosh 


2|^f%, ^T|[ 


3H, fepft, ^fapr <R, 
<ism, *m, ^if%, 
C’tft'I, ^«T5f 


¥Rtrrf^ wftpst wrot 

’rf^o 


f%<tnir«fKKi *nrti:<fa mr#R5 

’iRn'sow 'sttsjtw t'sR i 


*TRti<Br 


f^t <#T ^tea&losM 'S 'oif^C'SM 

’twri mt «tf^» i *r©nt?ra 
’Ttfca ^RT©H 


*nf^ £t^%r« «itw, cw- *#t, ©M, *fM, 
f^T, *rm, <[ft, <i©©rt ©wtf© i 


*T©Tt<I 


<?^rm, ^srifsR, ^ fts^- 

ctM ^ , «rf^t ’fm< 


©Ppf ( 3 Tt^ 5 TN 53 T°T^t^ <: t) « Sftft 
stfertu ■srfstjw ^rmr ©«,’t©©t « w ^ i 
*r©mt c^ ^rrsrfwi *tfk<t f^rfis stfert 
^n© 4 <r ^srrsrat ’tt© i 


*1# « ’tit 1 © 


©§r^ <©fK 'Q ' 3 tst ~toi 

*tfSv» 


^Ttrrf^s fifeiitit ■srPtxw RRjjj <©fM 
©of? vs® ?t Sttffe^ 5 «I® ^Tt Tt«t 

<t®w? c© 1 #!©! c^rft^r f^f 

C’TKR 5 ©of? Wt ^?t 1 


?mj 


^RtOSH, <F©H, 

wraw ©wlf© RRj?) 

¥©TT#I<F Jl^l^til t'®15 


f*isi < t s N^rRT?r f^p ■srtsjKsi 

©ofl ^t ^?f 1 ^TlilPw ’Ttl ^ftf©C® ©fe>i?t 
tt)© 1 


c^f©^rfe^f « 4<t 
wt? *1% 


*(©5, atf^s ©Wtf© felt 
ftsf% IM W<5*m TO fsrf^s; 

^rtMIW (^tt©IPTfe<!^ FIH *tf%5 
’5t#T ^5^ 1 


•a j il<il*i<p ’P ? t% <ij<i5.t^ <i>w wl^Ri^ 
sps^ »rm< 1 ’TiP©^ f*n 

^t^^Ktir •a-’iliiR^ Rfeiin ' 5 tt s tTC 5 f 'S'sR 
^?t i c’nSt^RrtiOT wt ^rt- ?rw#w 
f^fert i 



■f^J-i .i : £prs OT*f ^rt'SM «©3©atW 0*l¥H W l ^*tf^o f^RTSM C«tt©F w 



<tg<t ?TW ^TRICT^ WIMW ^<F (^ i.8) <P C \ W ^°s <PTtTI t©t?t <#fa fef WPff 








fMi.i. *ft t*t*t 'Stfroa CTT> (7f'S¥t ^ 'Q (©IH ^ ^'S¥f^ I 











o(t 



^F-i.8 : C®tWf ^ <RT I 



R¥ 


^RR 




























RRtRR RRpt Ftf^i 
(RtRRR ^RT?R RTrN 


R CTRR - 


fWRRfttRlfwvs 1 



h .vs 5l>ll«jW5l R«elO!d ^RTRT 

rrh ct, srrr sm swr wi i rkr wri rrt cw- #tvs , 

RhR RsgR, ^HRsgR, ’iRc'H RsgR, '^vo'q R«eR 5.v»J|(^r<q f%*R 1 CTfiRRt, 'SRIRJ 

fWRRSR; (RRRSttR fRrt?RR?I t%T (^SJRSRR ^ft?RRW RrOR RfRJt 2RR Rt wfR RlsHT 

®RJ RsstWsI RKRJ tot WFs RR | 

CVsRWt *105^ <R, mrw Rt RfRtWlfR RR5i aif^R^ RttRJR (RRRRM tflR I $%? 

RsT^lRR’ (photosynthesis) R1RR> #RRMRlRR> ’kH^RlR RIRRR RRssj vgRff^j vsfRtCRR RRJ R«(3R "5R I 
RtRlR #7RR m fRf%^ WfN V5fe( CW_ caif^sf , ^R, R5JMf>Blt<Rsl CRM, f®4R4 (DNA) 3ff% RtRt | 
#trr ^ <3 <jRr #RRRrmfRRs r 'smtjwt Rtfw , ri #«Ir&i<rsi Rrr i 

Rt'SstWsI RRRR RtR RTFs fRiJR, ^RR>, R^R^tR <3 Rf%^ tt^RSjfRfMR ^ teRRR <3 

rtrskrr v5(tc®rf5Rt RR<t f^ssRR wf ^ i ^trri rR r#, crrfs ’fit cr, ^TR;<m 
wmrnfR^s ^cfR% wrr Rffeit ^rr r*i>r ^ i '•srkr R^cvssi 

RMMf rri cw rrr i cv55f, 5irm, wtt ^<rtR RMRfRR 5 fRfiRt Rffer crfr Ir^r 

Wf ^R i-SRR ^5t RFsR VaRRR (CRRR- ^otSTt) S.CwlH 3RIC5R RtRICT RSIRSite RRt "5R I <pf"'l'S'i>tR <3 
'SRJRJ §M<WjPWR i^f„ CRRR- fS# , OTR# %R> > RfSf5R 30ajRfDf! ^tt#f fRf%^ 





SMliM 



O'fa 



rrrsr rptrIrr 5 rwr rsfrr ^ Rpgttj^n £®Ir RRt ^r i 'sprPkr rrt "scr RttR* cr, 

w^s rjrr csmt) ^sr era c#f rUrk 'sri tf^RJt rPr^r « fRf%^ 

^C e l < W}Pl'9( fcst?f ASIC's RRRR RRt $,«!<& I '•S'S'ltR 'SRR RR5R ^C®T 'St 4R> RRR <glsi(R RftR I 'St^P5t'3 
RR> ^CR <-SRR RRZftsR fRtR fRtR R^St^S RR^tR 4R?, 'SftRttRR RfRtRRlRJ '^f% WR I 'SRCR ^(“t'S'GR 'Q 

'srirt $w<fi5Pi*i r£ ^cr <?kr, £ rr ¥^?i c*^ i ®mR r*cr ^sr <2rrr31r rrt wi§ i 

(Ttf^s rrirr wia RtRiwt rsr i 

'°M)f'1C < I s , iSflR 'Q 3T%R % MC&.SI %R ^R W RRt ' 5 l l ij#R 3HFRR RPPT RtfijR RttR f*TC*f RtR I 
'% 5 t£5R fRC*ttfW 'sN 'S StCRR Jf'S'RR Rife'S fsR?*t Rt^Rl RRRSfR 'RR'S RtRtRfRR 9 lIsiR's*1 ^R I ^FC®f IrRsj) 
RfRW RRst CRRR- CRcljlPlUlR, RRRt, 2t1^R><P PflR R'sjlPtC's RICH'S ^R | RtRRS%R fR®ttRR C¥£R 
'3'C®rRP'SR <3 '3'C$ftR*SR Wt# PttRRSR^R Ibf^xIRR RRtRTRR fRf%^ ’HtfSR RRlCRJt RRt ^ I 

4RR 'SRTRJ R'SstWsI t%t RRtRTRR fR5R%l'St PlCRMl RRt CIS RRR | #t'a RTsl's RRtRR IR&IOR ^ 
2PTR RRt Rt 'S'flu 'SRt'^R ' 5 RWR I SHliK/l C^lRp^M, ^ 3f 2RR <3 RtPll's < l s R" , 'fRs RRR C®t RPt'S | 
(R>tRlR>tR RJR>ll*i<Fi (quantum mechanics), Rt PR'S *#fI%R> fSRtlfRRsftRR RRt IRI RRRT'^R *&R 
RTNlt RRt ^ | '5[R#RR5, ?pftRtRR fRf%^ rSRH Raft's 'n I 4RR WW *M^fvs Rt < #¥ c t RRI<t 

Ri'SeiWft %rr 1%% afsfip's i %rrr 'srtM^rt ^ <prt c^t ct, P'Seiwsi *tkbt ?m 
Sl^lilWSl ^ (Ttt 5 ^ SlCiJC^ I 

b.8 ?ri?r *ttd?r 

'SftNlt < J lliJC‘i?l ’((PS CT, '5rl*jt<isi t.iJlR|<P Fff^tlt C<lV|«H — '5[^, <t^ , BR s< s 3 Tt 'S f^f 3 ^ 

CSfMtCT f) J iliJ‘i RtWPt^StfR Pc?l list's I 5cg]^J (PT, WPfliJp^ ’I'lT^f ' 5 TlC*i^ ‘ s ) s l's < t s lfl < t s '•S'SR 
^Tsrtt^m f%I%^ G^rf^ ^<1 ^m^;, ^rr i 

' 5 TPHt '*Jt ^Ttf^, (PPH- 'St'S, 'SR, C'SffT, BP , RR5R <PflI^ (PPR- RRR, P>l>lflc©rG, RTt 5 ^:, 

*\&m, ^*Riaf t'sjiPt ^Rt wmt?tPfR ’im<f *r?rf%? 

^R<plc©t RR^ps RR, -IHjiMr (insecticides) ^Rt WPTRpR gRtfp I •H'CiHR RR5PRW Rl^JOt 
C 9 ltRR1 < P'SC < t s "“PfRtPf 3f%tRR RIt ^ I RPRt R*ft 'SpSRR ^RT RC?FT Rt RJttRPR (aerosols) 
rr^r I RRR, ItoilRcerG (detergents), RJt 5 ^ (shampoo) ^sjtfp ^iftR^R WR RR®f RR5R 
Rt?f I RMtPR *t% RPRJ ^ { t, RJlFG^ICiJirDR (antibiotics), RsIIIPh (vitamins) (TR^f I 
(Rb^mRPR «5RJ JRtPR Sltffw RPfSt CW- ^p, OT^t ^R°v f%5J 

(cosmetics) « ^ 0 vRRSRRR s|# I f^I%^ JRtPR ^R«RlR 'Q 'SRTKJ RPtf RPRR Rt 'Q 

(RlRR^RPR PfijC'S SW I R^R'S R^R'S 'iMfo'Se Rt RT% Rl 3MR ^^R RPtSl 2R^S 'Q 

^RR3R RtR I RlptRS ■ 3 t s l'Sfl fpR Rt<H)*if Rt RtR RRRI Rt '^(Rt '5|Rt^5ttR Rt^, Rt°R R'sjlPfl 
%RMCR ^R°v WVIWSI P'S RfRRWt 'RtRhRR Rt *\mus fRf^R RtRRfRR ptRR RTR^tR ^ I 4R%>ttR 
RRRt^R '5fRR%f ^tR '2 > 5 1(.'s fRppR 'Q RtRttRR ' 5 njC 9 IT(Rt^t (non-food grade) R°RR5R RRt I 










3R 5 ?n®F['s Tftgj Rcm m, c^>, a'jsfoos cR*t mti mw '5rj RwtMsfMg 

(preservatives) wont M I tsi®f1fiC'»rD'»' > i H^t ^R?jfhs Tttgj ^tC^H 'SRJ -tR^ 9 fM 
tJ»t 5 lJ©r*i<P'»lt<1 C¥C^ <-SM Ttfgj '®[RMJti3t?J RR‘' 1i f 'S TfMCM 'SigMMtt RlWlflC'srD'S'>1 

mjRc^, ~%m Mm M®r mmi's wm, m at^R^ ^ *|Rc?t wt m, mtcg ^ 
^f%f^R 'q mt atfR^ mtcM RRmt w wta, MM^ti^ « ®ftkj ^rm<f <Rm i 

%C|3T[I, 'SfR 9 t%Jt c t mt?ja ^aRlI'SC's mt Sd^Rxp aiPf C^Tfv5lZ®T ^mtlpam '§t*TJ 'Sjmt'Sm 5 ^RxPf! 

^i%5j c*^ wfM Mm 5 MR anm i Mast's 's mfti c^ttvsir^r mm Mtt 

(carbon particles) M, mf atCM atM W5JFT 'SfC 5 l> MMt ‘MR’ MT atR> I M 

mmm 'Q mRm cm^f 3f%Rw M%Mi^ mM aim Ma xit aRcMM w mmw$ 
■^Rm i 

vs iR>R'S? Mw, mmH, RRmcsrC , Mf 5 ^ a^R '5pifDc < p Ms ‘i^RPlt 's aifdR cm aiRc<p ^R's 

mci i Mim wi mt MtcmmcM c%n ^rrsrwt Rswbt Mca $s$ i ffapt <tmtwfD<tm, m « cmw 
MM m Tft mm -5jt*tTCT mmcm *tltem R'scsm RR^ wa c%i mtc^ i mtRcm Ma at a% 
MRa atca <$%$ mica Rc*t aRcac*m wtaaw <pa amc^ i 

Malt MR, iPfluR^ ^flcsisi ®|R>R® aia^tca ^tl CM ^R M at atl Ma ata I C$aR 'siR 
^pvii^x.vs ^t sn^Rxp ?tjpf c 9 H^tc 5 T :3 M?M ^Rxpfi ^t%sj wfM MR m i 
«flfe cmct ^thRp 9 tm i ^ ’(R^m ct, «im TRtwm w MMRr^ 

’(Rfw ^psF^s ©r^R, 'SM 'St iflWtS MftTR JiHc^ RPb'fi W® ’IM I 'SfMlRc^, 

MttTR Tjtsfjot wprtTfRr^ ’PtictR RR>*t ^Rxpifi^ « ^f% ^5p®>ni# '®Ht^ ; t tji 'SfpjtuiM^ 
>(ci>vo-h ^tmR^ Rww ^ "tM i m witPt ^iMt RR^ ^mSt ^mt^tSl M°s2p^wif S«ra 
ftmmfMs ’tmc# ^tt^t Riw ^wiw « ’tRm mu ^fwt 

stkfs <itR i vst^t ^\ *>r$ err, aevste^ mtitr ^^4 ^ ?im i 

b .<t * « w=n srf^rr 

M(?Tt Rm J i'i|t‘^f f®r®ptt CM C®1C^ ^tCM'ttW I CTPH- ’ftR 'HHc^ 

^jR stem a?( m, ^ #1? %M gfi^Bt ’ftR c^tsmt c^tsmi mm m? Rrwt 
sttsffiR teg^ 'St ^c®it- ’flR ^ Rc?t «tfM? ’itR sm fw^prtR, ftftnR^ Roic^- ’ttR 
c^tsmt ’itsTit tm? 'spjwtcM 'STtJow ^fHt w ct ’ttRw ^ gR, gt^, M^t MrtR i 
oftRc'S ^t ^t '5T1C1, 'SfW '§! i tT ^ICM c ttW 3cijl©r*i I i5'5tM ' 5 ftM f®f®M ©r^|lc<1- *RR 'S gptCM ’flRc'o R 

'ft ?TfC^? 'SftMt WtR ^fPtCM ’ftR M 1 !®, 'St^C®T ’fCM 3?(R ~5J& ’tM, MtCM < 1tR C«lC^ ^ft«TM ^CM 
*tlR ’ftSTTf (M'S MW ? iflR 75 t^ M^lt CTf, 'S'STMt M(?Tt RMM «l*i > J 1‘*lH 'S MM®tt 'SW '5[ 9 tCM 
MC«1 JiHR's W 'St ®ttCM M'S! 1 ^tf 9 (^*tKt?J Rial's =Tt® I Rt^ ^[R 'Q 5 tM c t1 MCM RR>s| 



*rmsjCM 'SftMM Ml ~5JM I 




Ob' 






'Q ^^ c tt afwtst sm rri Pr?r ^ P%r ri win Pfps wt i twf Prrr 

stRRW 4RP RR I ^jPfwi RWT « $Rr*|J xit RRRr W ^fRWlW WW Rt «lW5® RRRtst 

RR> -nTCSr— ^RR B rt 'of <Ksi 'si'i^RR 'Q ^1c<]<l c 1t^ PwsM 3 "^ pRRR Wt RR I RRR— ^Jp%^a ^JRR ’ll Pi SI 
' 5 TT^1^i| < P R°sRt, Rp3 'RlRtcisi £FfR vovo’Cl ^plt RfR Rt I 'slRR ^RR ’ll P SI vs l*ih‘'RR Wt W 9 tlfPsi 'RRJRJ 
^R RR 5 ^JRR 9 llPf RtWlR ^tRT ’fRR'tt ^Rp PTO RtP I «MpCR, ^Pl%^s *Pw ^[Rp 
(fossil fuels) RRR- Stt^PxP 5 tJPT, WRt, RQjpRR 5>sjpsi RSjR RR RtRR 4R° RRt R?t R, ' 5 ft 5 tlft 

w*i rrr vst rir i 'sPwcw wt Prmi rr Pw ^mPr ^rrtr « «tc^ c fr ^rP wfp 
Pro i P*jiw>\f P^rcR rr?i 9 iPr*i, rmPr mm ri *i% W3 Prmi wt ^ i 

^"ihRlRSI pRSR 3 ^? P<P RR «|*^>f^H R 5 1'SrC<P j 1<P°1 WtR 'SfRJ 9 lPWRt StRSR , ' 5 t^P'® PiRl*^ sp <g 

9 if)w c t wt r?i i Pfrr*? rwr wt r°r}r, 9 iShu: c tsr wu «P^ 'q wmi Pwr r°r}r, 9 i?NR c tsr 
Wl 2fRs WBPt 'Q (data) RS?lR, PrM (analysis) 'Q RTMTf (explanation) 2fwp W° <p°1l<p°i 
SlRRs RtRR RIR R?plR> I 




rr- i.® rrrr « *tmt 2ifc PPfi rrrstr i 

P'S! SI Rt’lP $Rf— pRRR>^s hHR RRTR 'SR ^©Pl Wt I R^RRTR 'S *1R<jW <pr $<8lpvo 
RlRRWTM Rtps m RtR RtR RtRr RR|va RR 9 ttR, 2fRt©r% 9 lfh r R WT RR^a 9 R|?f RtRT <3 
9 lfRR^*m #t "^1% 9 TR^, vsr^pepR <3 stRRW Pfp RIRsI 'R'SpR RtNTt RWR 'Q 9 lftWl RRR R 

RtRt WlRtf®W 9 lPPt% RNR RRlsI ^ RRP WRtW « Wst ^R*t JR | psjSM>^ <Q t’R 

9 |ftw c t R^Rvs ^(R 3Rp|^ PPsj P®PfR ^J Wl «l*i 3 r*tftW WW 2NR '“fS | (RRR sr , 'RWt 
Rlt^R WB ^R*RR «s Rt I ^R CRRWtip R 7R Rlt^R ^5 RlWs ’ll (R m RRR 

Rt 9 !^ Rt £RSpR Wp|(R (scientific journals) 2lRpf« ^U C«RR ^rRt^ RR I RltR Rlcst R1 rI5<p ^fR5 
RlRR 9 RI?P R¥IR1 ^ ^ 9 lftWR RtRRR '“R® Wt CR^s RRR CR 's«lT^ R?SR WC'o R(R I 2lRs 'RiRR 
Rsfet's 'PpRRvc (hypothesis) ’iP Wt (R, CRR CRR RR^ChlC's Rlt^R ^fR^ RfWs RRR iSR° 

CRR CRR 9 lStWI^(RR Wt Rtt^R (citric acid) *RW Wt RR I 9 PWRf StWRR RRR W*tJt 
RtRR RR, ^JJRSR rs R cm 9 lftWT Rf WR Rtt^R 4RCW RRl^W^ RR Rt 4R° s fi>fps 
9 |f)WT 9 l p R%^Rt CRtR RtRft^jR 5 CR^Rt^ pR&RR (RRf 5 Bm> R^RtR 3Rt®r%?t % 9 W c t RR©fR»T 'Q 
9 pR*tRIRR I 








R>ttRfR RfRRSRRt 2RRR R>Rt R*JR*RtR G RtRRRt SlflFRlR 'fi'Slu RN I fRRRRRg RHCR* RRTR> 'SstR 'S R^jfw 
f¥RR^ ?&r <t>K©f<j srrrtrs >i^©rvssi r>cr i g stcm'W sfimm 7jfRRK:<t rQrrm aRRR 

iR(RttRtRt '»ttR Rt R>CR RRt'^jRtCR R>Rt Rtf%t I R«tR CR RRtRrR RlRRt RlRt ’(CM RR®f ^ Rt RRtRrR RTRJt 
R*Rt RtCR Rt (TftftRS RRR CRtR RtRR RR®rf& RfRRSRRtR CRRt ^R I 

RiRRRtR awff 5 ^ rrtrr r^f RiRRt rra R^pmtR g r^rt ztfmm ricrr# m 1 c ^ tcri 
R fhRtRR <p°ii<p°i rh<r> RtiRt RtR'ft rtrrr rr» ^ri^r fRCR RRRt c#^f ^fR> ^?R Ft, ^otc® rrr 

RRtRrR R(RR rMt^s RSlRR 'SJQRt Jjjo 'S R^©r ^R I <i|RtRt'3 <pR|<p«i RHCR* ^fptfsj RtRRt R’RC's R1R(R 
RRtRrR iWt StRRIR'S RfRRt ^R, ^<tR CR>tM RRRrR RRtRRRR t%% R*CR RtRR RRSrf^R ( #WI 

crrr ^sRt (R w*k4 rirri *\m\ rir i 

RRtRtR R^FRtR g R(RRRt gtf^m ^RR* C¥CRt <#RRfR®R, WX CRRCRt CRRCRl (RR5R ’litwR RfRRt^ 

aufsjrn -srtwf R^Rt g r°^ rra rir i RifaR « vaRj^Rt *s r^ rrsr steRtRtRi R 1 ^ otr R*Rt 

RR I Rfas R>CR RRa ^Rj^Rt 'Q RRtR RRtR CRtRRRJ RR I i-SR RtRR RtRfl> \sR J « ^RtC'GR R?R&R 
(RM^RMt) 'S fR ISlRR Wf I RR® RRtRRRR 74se|Pi<p RJNlt RRtRRRR 5 CR>tR ^ts'lft’ Sfc%t RtR CRRR R°*tf[> 
R#%T 'sR 4R# fixq RjJR RRt ^R I 

^PFRtR G R^RRRtR RR® flh fR®R i-SR?, Rl*iR<P l! lJfC c t ^ 3«R C<P°1C<1 'stR RHc^ 'RC'llb'il RRt 
' 5 t^JR*RH 'S RtRRRt 3 &rR 'RttR^l^ 'Sf^Pt I 2fRs RRRSR fR®ttRR (RR CRlpR fRR?j1^R *i^*i RJHJt 2RR 
RRtR Rt fR®ttRR (RH 'R? c t1^ R^.C©r "5^® R5R®t RRtR 'St ScgR RR(R ^R I fRRRR^R fRRtR 1 ^ RRRRR 
(RR (RR WtC'R ^fR(R 3j[P(I^RJ'»fCR ^5R f^#T TR*Rt CR3RT ^R I ^ RRtRR ' 5 fRtR*TR 'RtRJOI 
G ^RR c tt R>t£©rR fRRRR^R ^ ^ ^ I 

tRtRR ^fttRRRt CRtR ^ <pft RtR (R, ^JWR G ftCWtt afRRt RfRWRR 'RRJ fRR RRt ^R ^R°s 

RtR 'SfRRfEjR R"^fl<P I 

47Rt ssfRRt ^RtR RfR^atCR 'RJ^PRtRfR R5R R# I Rf ^RsttR RRRtR R# R 5 FtR/RRf®(R 
RR (RR RR CR^RRs ^R RTWs RTtR 4R° RR^Rt ftPlR ’R ^R I C®MtRR ^fRRTt;?f ^R 5 !^ 

^tRt, ^f^RSR RR ^ ^R I <RfRWsR f*f^RR R^tR^tR Pl^RtR CRRTtRR RRtCRJ fRf*Rs R»R I 

.G : RR 5 1^»t 7R ^JRR ^R I 



1 1 


2 l 


3 1 


4 l 


5 1 


6 1 


7 l 


8 I 


9 l 



101 









bo 







afWa H®t aalitca Caaa ' 5 l 5 J y F R fM 'S ^ 1 c<J<l c ft aW 4 $a , C®aPl atatafaa 3 gCaja aia^la aT®t® aalitca 
afWa atataa® aw ^a at t maa 3 atatafaa 3 gat^rt wwt 'q gfacacaa w a®w at acatwtca atawa 3 
wt® a>ca atra 3 1 «ica 4 gar wn atat 'srf® aac©rt fac’mfa® ^c® area, faatig gw, wwja?rgaa*ftg 
iaa° aamta gfa><pt!t i ®w®r atatafaa 3 gar a?£te ^a” ®t fgca aSWcfla gcat ®ta a 3 taa 3 t 1 a®t awcf 



aMaa 3 wa am gat wifa i 



atatffg aftmaia at acaaatata, f 5 m-a 3 taatat, ffa, fBfawat ag>f® caasa atatafaa 3 grata amta ®at 
atatafaa 3 grata atf®t®rr car® Wsata ®rga aw^fl « aja^fraa aswtgaa 3 ara’at ^fa wa ac® i ^ 
a°aH® a<pfi 5 ata®rfa faaa (Globally Harmonized System) atga faaaca 3 alaca cara bt6ti)^ atra 
wtf®a?raa SciJtca afacaa 's f£gaa atra ®<pfi 5 acajga wif^® ^a i acatacaa af®ataj faaa fsg- 



(aa atatafaa 3 aatstca 3 apa 3 's gjffa awa f®f%c® ff®g ®tca ®ta aw, tat gjffa a®#®t a?m^ ®ar- 
fsat's (wf5tra®r) £®fa aw isa° <a> gffa 3 (hazard) <3 gjf%a aw gaftata waj ata®rfta at°c<pl®<p fBw 
faataflawt tat^aa^a <Ka4fi5 at°sC4f®<t> fiW wt 3 - b -4 wcawrt aw watt 



castrat ataiala<p gar aaaat^ at asa^a <pac® ara ®ta atcga atra cacacaa awcaj cgfac®a 'stgatfl 
acat®f%t at?r¥w fiw aata aw 'aaajt at^ala 1 ®twa ajaala<plft aac©rt ca^tcat atatafaa 3 grata 
atraa atra cacaa carat ®a wwtfaw awca 3 wafaa 3 ataat far® atara ^a°s ®a anaanfa®ta #1% atata 
cara aw^a <3 ataxia abac's atara 1 caaa faaawaa 3 af°c<pl®4 aaala® meat atrtaa atraa raraa 
(label) cara ® 5 t : ^att atra ra, atrtaa ataiaR<p gatfB ia<plB atatw^ faaw aat^f (5a 3 - i.a raat 1 atra 
atra amta^tSta atata m®t ^ara ca aiaatraa aaa wtJt f^aa ataataw wrmt ^ra, 
ate 3 ® aftraa %®ra araa ^ar^ at atra 1 afhaa aa afWa taga afaraa raa^t rasat 
atra fa 5 at at afarataa <pac's ^^ra 1% at, ra aHca> ataat far 3 ® atara 1 aa^tt^ atatala<p gar raaata, 
#5tca aw^a ^ara atatafa^ graja ata atara <3 ^rmf^s ga^at ^tstrat atra, raaa ataat^ 
amt atra 1 



: atatafaa graja <| 1 % « ^faa aw gafta ^taj faatfa^ at°raf%a gjfaa aw 's 

ataata®t 1 



at°c 4 f'o < p TBa 


^5, aw 'G ataata®t 




fataaiaa (explosive) gat, at^r®, farw tac®ft Rfet 4 ar® atra, caaa- tsta ata- 
awt® 1 tawra <3 i^t® wiaaia a?a^a aart, ataatra at®w®T aar, aaa ar® atra >aaa 
aaw >a 1 ®ra atat, aaj aarat atra fagraa aaa 'at® fra 4 af, aja^fraa aaa cma 
faataa m aat 1 




ataj (flammable) aat^f- Wa, ®aa, 4 t^a 1 a^r®ft aga aar® atra 1 Rfef a>ca ®ta 
taag aaa, caaa- 'artratrata, cat$tfaara 1 >a aaraa gaj 'atga at ®ta earn gra aw, 
aaa ^c® atra aaa ^aaw >a 1 ®ra aw 1 









RRltH 




•ff4, m\ 's rirrir^st 



WlRR 5 (oxidizing agent) RJtR Rt wrr RR$, CRRR- C^tf^T RJIR I tRo’fKR CRCR 1 <H->l<p5 
WR1TR, RJIR W fifw?£pttR RKt, WtRR t^faRT «s RTtR 

4RR RR3J Rt RKt, WM RRR Rfco WIRt, C5W tRRtRR m « RTCRS-'srER RW 
RIRRtR RRltl 



RlRlWIR 5 fRRW RR$ (poison)- RTtR, WRR, Rsf^R I f^TtR, RjtR 5 RtRtR 'RRRt CRtR ^J 
^S%l 4 RRfRR RRt«I wnt 5>» RSR’sH 4Rt Rlf% I RmlCRR RRR 

WRt, cr<;r fRRtRR m « Rtw-^f r-r> (rjr w> rtr^ir wt i Rite r<rr rw 
RfCR 4RR RR*lt ^rt I RR RfN^R iRJftRR RSflRR Rl^HtRR RSRt I 



CWR '^R-R’JR R?SR$ (respiratory) W’R WRI R%<t1t%T, #RtRWR>RR RT>1£® RKR 
(mutagenic) , RRMR ' 3 jf*5 (carcinogenic) R^c® RRR I RRRtRlRtRR RfeR fRRtRR 
■3RTTR R°RR^R R>Rt, RIRRftRR RRR Rfco R3®lRt, CFR/R f%tRR PM 'S RTCR 5 -'^ MR 5 
RTRRtR R>Rt I RffwR Ir^RR R 0 ^ <3 RR1RR RfRFRtRR RSRt | 



RfRCRCRR WRJ R#4R, fRtRR 4<R WRW (aquatic) #7RR WRT 4fc>4R I 4 RRTRR RRt<t 
R%-RtR!R RtfwlRW CR'SRt^fipoRRI RffaR iRJftRR R°4tR 'S RfkRTRR R5Rt I 



WtSWtlWRS #J[ itsS'b RRR WRrIrRW RRR RJRf® W% I fi>^f^4 
(trefoil) <3 RRt RR I 4fi) RtRt wfwfRW R#RRf WtMRR%4 (R%) <JRITM RR I iflRRTRR 
RptI RtRROTW f^ssffsst ^ RBf 4R°s RftR RWtR ^1% 4W R1£R I #*11 CRR 
WRt RRR 4R4R RRtRR ^Rtf^RR Rtt^ RlRI?rfRR5 5RTtfR R?R^R 4Rt I RRW RSRtR 
RRR fRRtRR ^ RW1R, ^R^ff CR1R1R5 RfRRR RSRt, (HER fRERR RRERR PM RRt 
^oTtfR I 



RR 4R*f& CRtWtR RttRR (Ri^fRCpfR^ (^4-b.V) OTQRtWtl^l 4RtR tRER 2lW ®RT (^4 b.b-) 0$U$ 
ft RTRt RM R¥fRT ^1% 'S ^f%R RfRtR R^fRt : 4RtR C5^t R>R I 

RtRTW C^NRt fRTWRt ^JRR W I 

















?R1?R 









«f*f: 

i. -m c^i%sra ^ ^“<1^ Pkm c^k <u<^ ^f? 

fsfWl<1C«lB«>l *f. fw^lH 



*f. 

<#T 



TT WlfafiSpM 



^t. 



’t. ^rtf^R 



yt ^ 



£ 4<fB 551W gstf^T 5lJf7T vsrt^ ®T5#?r ^ C^H ^C<t>fc>4> B^3£<IC<!? 




8. 

B© WTSWU- 

i. g|% 

ii. ^Us ’tJl^f %rf ^r 

iii. i£)fi> t^t Bt% 

<f>. i 'Q ii < ii 'Q iii 

yr i, ii « iii 




«t. i 'Q iii 











b. 




tfeb : : >)<]fec®to 

<F. -5#Ff 

*t. C’k’f ’TtW! ^ C<H? 

«t. b'ST f&USRBR -ItelM -^TMJt ^ I 

yf (?FRf5<T «ii'ol<i'8»mfa i 







fitter 

rrMr^sir^t 

RRt^t RR iS'SR C'olvo R^ RtR W 'S '5f1ijM>*i 'Sfj^ | ji<p«i Rtflsf^ RtRtRR's R>*1 'RR 3 ^ R<qf©f <KR— < I s t5‘i, 
'SRR 'S RtR%I I 1%^ 3 Rt'»tfRR s R>R> WtRRRrtR RR$ R^Sr , 1%% 'SRR i-flRv Irs^ RtR%I 'WRtR Rt£R> 1 
^sTRRHtt RfRR^CTR RKR RKR 'RR 3 ^ RfRR'SR RU> I fvsR 'RR^Rfas^ ‘•StRR f^fWR £Rf*lR>T 'S RR RCRC^, 
^R ^JR R&CTR CRRCRt RfRR'sR RCT> Rt I R$SR 'WRtR ^jR^TR CR£R> R>tR(^s RRR 5 ; ^stR RRlCTR 

RttR RttR 'Sf'^T^R Rf%^R ^R '•SRs^ftR R£R CRC^s RttR> I fR%j[ RtRTCR R>f^R, 'SRR 'Q RtR%f RRltf^R ^f^R 
R51R RR'M RR 5 RRt RlR I \5t ~53& RfiR 3 R's§ 33 ps«t(R 'RRRt FKRR R'S’RR I 




^ ^RTtTf <# C*tW ^mt- 

(i) R*ttR RlR)M)^fl *|)<R£RR Rt^KRJ RRI^R C#s WRt RJtRJt R*RFa RIRR | 

(k) Rfc>M>0qR Rt^RJ RJtRR 'Q fRSRRSRR RJtRJt RRFs RIRR I 

(vs) R>i3>*1 RRtC^R RRR 'S %RRRP®R ^R^^aRR RRfcSfR 3 ^5*i RfRRt R*fRt <PROa RIRR I 

(8) RRT^R WRt'S ^RR'sreRJR'R# RJtRJt RRFs RIRR I 

(<?) WlRliRI RJtRR RlR ^R RftRRR RtRJCR CRRfaa RIRR I 

('b) R$R RRK$R RRR 'Q %RRR[\sR 4R> 'SRR RRftsfR ^RJjR RfRRTI RftRRR RtRJCR CRRfaa RIRR I 
(<0 Rr^Ivsc's R^rFD'd Rt 3 ^ RSRt RRlRMR f%SR^R 'RIRR RR*H R>ROs RIRR I 

M RMRfRRs 0RT 'Q RtWlfR^tR Rf^WRR RTRSlR RRFa RIRR I 











b<? 

WT5I^tt TfR er^vof \5|^ “Wst | (.©TClR Wl^f 7 ft { TlW c tvs t%?r WRRJ $Tft^- 

^15*1 , 'Sfl 0 1 ^lu^lu I 

fbWl 1%^ <I s l^‘i , 'OfFI, ^t?J%5[ ’I'TR^W f&iH OTS¥f Wit : 




■sriw^f *tm £ J ™ w?r * ^s <it«fa 

^ mftlOSH <^®®t 



PiPi^h 

fBu <p$m , w^t o ^tnftn , w?t 

PlCM 'adrift 4©Wt Wit'S :- 



<P$M 


VS <1=1 


w%r w%i 









^5 O : *Plfsf 

W W^PT^R ‘#£W : t 'S *|ffa> c t ^lff%, Wv^, ^^JWT%Fst, Wq, W®r3W, 

3 3 TlW c t^pTvst ^f*t^T J 1H(. < P s nw c tt *f['» isle's ’flf^— 



^ C^Wt C’tfw, *lts|<t <tt WCRt/tt^T 

vsfi^f% <3 ©rf?r®5r ’itw t t <^ i 

^<pfD fifiTT 9 tlf% •Tt'3 , ©RT ^fl^tvosi iS<pfl5 Wit va| TTFT I ^t ®f¥ ? 

$-IC'&r<tW ; T?t ^ Wkg? <#T © WR fwt <#^s i T ^ OT«f I 

*nf% c ^ f wm w , w^t ^ w i 

9 iw¥c c m wpr *m$ <Rfe w i 




*lwm © ’ttttw'fa WRPt $Wtst C<FH f^^m c t WFs W(R <35R*]M WR R vst RMJt 

<p?r i f%ww wu fwt wtc^fsicvs c®twr w$ © 2Riw c t%i^t £#t% <#¥1 wr^s wr i 









SMl*H 



(Kinetic theory of particles): 

RR>R RRtef^ -^paR RRt fcofR i3R° vat <P$*1 , vaRR 'SfSRt RTt%t ‘•S't CR CR>t?Rt iSR# 'RR’RtR 

RttRs I R^R vRRRlR RRftSfR RsRtR 3 ^ ^1%%! RttR> I 

Pltb RRtC^R R>*i ' 5 TR 3 RtR Rsf^tR^R ^l'®lc < 1 Rl'ssr'a Rt£R> vst CT3Rt RCRi I C^l'sfb <P$>*1 , C^1*ilb va<qR 'S 
(R>Rf!> ^tir^T?! 'RR’RIR 'Sft^ (ijw RR RR ^TfWl^G : 




f^tRR : 

• i£]R^ RRtsf£R> •fl'slf* <P$>*1 CR£R> 'BflC'l iSR?, vaRR CR£R> Rlt%R vRR^RtR CRRt ^rT?T ? 

• 1%R 'SR’RtR Rsf^tRRRSR; R^ICR 'SR’RR R>CR ? 

• CR^ VRR3RR 'R'^R^ rRCijCr R^fRStf^vRRsRlR, R«R RtRttRtf% 'RR’RIR vRR^R^R RRCbtU TjCRijCR 
'SR’RR R>CR? 

• R«R iflR# vsfcjR RttR VRRR vRtRRR R% RrCdCu CRf*t, R«R Pp^bi R*R '•SR^R’RR ^RRR Rt£R> 
RtRRCRtKR? 

• f%R vRRJRtR R>f*tR>lR*!C^R Rp^lRvalR 'SR’Rt RTIRJt R>R I 

vRtRRt RR>CRt RtfRst %R WRtR RKR RftfRa ; RR¥ (R5 $r) , RtfR (WD <3 W%RM (RTt%) I fR3f vctR 
RRttR 4R f%R WRtR RfRRaR CRRKRt ^CRt: 




Iwt RRJ : #»KR RtfRTPa 4R°s RtfRTRs RRW RfRRva RSRl RtR? f^R RtfR RtR^R ^5t 

*D'»I(. < 1 RRtR 5 RfRRva ^R ? 


















^FfT ^gblWf ‘444f 9 f (.bPlW WWR^T ^ C44R^s 4R/4? ^'IRS' W%?I^R^(W 44T 

i ^ ' 5 riW's wt otstt ^4 ' 5 r?t ^if!? 4if®r rsjst cw i 
c^c*f f^s 'sm 'sf %4 %4 ^R£f cw ; w%t4Mrt 4 wQw 

44IW CSR4 4 c fH'S]4 C®! 1 ^) 4]'»lM 4$H , W=T 'Q 4Jl*i]$J 

4^4 4t4t4 's ^ i *tflpi# m4*\ 

4f‘4C4 4R4 I 

4$w 414»4 < iRh^h *rt <pw £4 4R3 ?rNt ^ pt 9 trs4 41414 
^Rt^lH^T I 44T 4TR;sfc 44IW 4% 4$4 4TR$4 ^^FTRI (4f*t I 

44 (7f 4 I?r:4 4414*34 csrfspgft 1 p^ wrn^ 4R4 i 

^ _ fp *.8 41T4 fStWl 4lf4 

4it%?j 4tw C4 *iR3i 44 4?i tp43Tt 444 4R4 i 44i>i^(&.$) 4141 43444 4T 44 , ^R4 4R7nw 4H; 
C«R4 4R74 tj^ 44*4H 4 ^ | 9fjf%f ‘'’PTR;^ 4434*14 434l5l4«R4 T>=T3fr«T 4R4 I 4434*34 Rl«sj f4R4 
fwh wvm i#R3i «3R4 1 fr:^ 4t4s4 4f44 -sm?! 4?£4I54%t i 

<l's$. 434 (443 44 4434^4 44 414*3% ^I'&M <Ptsi <44° ^=TT5=T MOis 434 I 4$H ^4*334 4434*34 ^Csl *jW 
4(4 434 i 4T3%4 44i'*i*34 'sdMd ^ 4 ^ 4=1 c4R4 4i$c4 (4f?R34 ^nrr <44° $t^j4 R43 Rf«^ f4R4 f41f=t 

4434 4(43 4d44> *3% 444 <K4 I 

4f44R7?|4 fsf%R^s 434*3% 43444 4343 4T33TR4 <44 44*43 C4R4 444 44*434 ^14144 4>43 4¥4 I 41^^04 
434 fro 5 1®R3?£4 C%4R?f 43 44R?T 4f4 i: 34 44 I vss)®K4 434 f%4 *%t>43?j!4 C4|^R?T ^sf *lTl^t5f ^r^Rl 
< # c Rs ^ | 





4f^T W4?T?I WP®g^5r| c rf44 ^5<ef 3RM (/#f «TR^5 I 
Wpsgwt c tf44 ^ >MO>ttl 4^ 4R4 i 
4g=T ^(^T5I ^R®gWt c tf44 WT^'f ^Rt^T4«R4 Wl 
4tTf;^4^ C4PS 4t?f I 4lR%f ^R^ITI ^5lP®SWf <: Tf44 WT^'f 
^R44fra^ 4^T 4R4 I i£|4^Tt C4PS 4lTf (71 441^1^ 
gilt's I iaf44-'8f44 ^ C45T?I 'Q ^5TPSgWf4f44 
o|R>Ht=<K<) 4ttR4 4R^S I 



Wf-\5 , fl-Hlill- ^4- b o'Sf 














$,.'3 ^Tt' 5> R (Diffusion) : 

^PiT fcsft 'SfJlWlPi^f ’IJPWKSW '5W J TT >(9® ^ <4<frfb ^tJPlWlW ?K, tia’lCsW ^tlT^IWlH 

jtwito «um ^?r n&t tot c^ 1 a^to* 1 4^# c«wt torm c’t’tm ste<H ^r %t 

*r «nsi«t i 



tost ’ft 



— ► 

wttorat — ► 

^fim 

fM ^.e : 9 trrc=Tsr tiwj *tim ^%f 

^tpr ^ 



<rra « 1 



rat *lrft7Et ftsw 



b <<to cU^sw ^to’rrn ?n*nto<t g<pt ^ i 

spftc^f ^rttou fta ’ttf^ wf’t w i 
$ < 5 toi <#t <r *rm <f?h^ w^t w *tm tom ^c<t to <p?n 
8 4 <Tt? «r*t?r 4 to cS$S 5 <r <#m *to tofcst <TK ^ 5 Q b> ^?, toto ^ Wt<t vSR 
£ftotfi> ^s Wt =Tl^H 'st ( 7 # ^1 I 



to 



'o^r tototra to^t/ 
^*rra rattos g<H 




tojtora?] tot/ 

^ 59 1 H raFto tora g?*f 



t 53 f ^ : 'OStMst ^*0 toft toR 



b . <^<^115 cb>cfbV3(i< ^<plb totot *nsPrnwnwcM tofb4 ww i , ®t^s ^rrf^t ctot ^ i 

■'Tff^T ^Wt C^(pf W° to 1 ^ WBT ' 3 W?f =Tf 5 1 =T ( 7 TT 5 ^ I 

va. iflRtW toR Cb>$fbS<1 ?1?[SJ tot3 ttofCW tot b *3 to° 2fftotft> W =Tt 5 1=T 

^st (to - 'to I I tos *to >1^ •Tt'Q I 

<iit toto to, *ttto *re*t toe toto to i <^Rs^<tto to, to ^t wtos ^ ’to 
to Rt totto tot^Tf Ito*! C 9 !^ f% «Tf I 








smI*m 



9 fi3|f*iii|vi 1 

’jj#^ 



^fSTf^BTN 9 ftWf 

g^r 



fe ^?R?ra ?TC*[J ^Jt’R 



9 tifa 5 t ys * ^- 4 ? ft ot^ipt?®! 9 ! ^wprt ^ w PiPt^ c#t ^t 9 ! ^ '*m 

pipits <r i ^«ft^ 9 f®t?r ^ ^Rtn si 9 i?fFm cf*t % i wi<rls ®mR 4 ’rife 
^rsis 9 ftfw ^'Tpt^ ^fepr ®t?r cf*t i wtwr sfg ^rr% 9 tgtf futwi%r ?tTtPf?r) 9 ift^ 
fim ®fps <f?ips ’Tfwm s ’ilWifD* era® 4 ^ ^f®pr 9 f®t<T ®t?r ®ip 4 cf*r \ ^-ra?r 

9 ifbFiwri era* ^r ?ra 4ftra?r ®tra ^pif ff# <rT1 

^rasr pfm (4iprifi^f c<trat fh sram wt^ilfT^ ‘ 

C4tPTt ^TNJPT 4f^*T, 434 3t *U1%t W3 ® 45r»ra 9 tf3 (-^ CO 2 

^"444 441 ftosfcini WfPrK4 ffs? tf§l -4? 4444 4*13 4<l(.ra C4f*t, H 2 

4t4t4 4JHC44 ffg tSgf^H f%4 I 44 J 1 <ict>c?j 44 4t4e4 C44? He -44 

v 0 rs . _ __ . x C4G4 ft 45(4 4Pf 4I44T? 

^.8 RSWt (Effusion) 

^ ^ __ „ ^ _< .. ^444 ® <PlSc. «jksi C4£ 4 4Te 9 |4 £(4t4 

44 5 TF lRM3f4 ^tTHr 4t 4t|Wt (444 4hs 1 c^tF cq 4Ft t^g 4>4 l < m fra 44 4>4 l l<p§(‘ s K c f4 4t4Sf C4f4 

( 447 # j-rar c^ra 1 era egera, <44 444 rat?ftpi4 4t I 444 wppjrs; t^ggpr e4fra ^era 1 

4WM ff e4te4f 'St 9 ! <K3G2>?fg FH flf 4>C4 4£4 C'®! 4Tlft4 ® 9 rfWf® 

^5«fT *r?f 1 f^g 9 !^ ^iFsc^ ^t*ft cgrf 1 t%g w «TR^ ^fe 9 ^ 

«TfW 1 Tf^T 3fJ< Ff 9 !^^ ^Jt 9 ^ f 9 n®tfs I 



ftf%r^tim wi c^p 

fpar ^.b: f^R 






Wm *0tPRr FM C'O'sgo -q|R.c<] 1 C^[pra t'O'sw Ft’f C^f*t «Tt^ I ^ 

G<p|c»il ’ 1 jI(. j 1<1 ■'ai^^Wfl tScFbH Pt ^5 ^Ft’f ’^SpPt Cf^PT 2j Qj=-fj I C<P 'f^o 7 ^ e f ^PT I 

tS^il^M®^ 9 ! ^tTt^ ?t (CH4) ’tJPTP 5 wf^R 5 Ft 9 ! fifpfft t%.^*T.t^f (Compressed 







?R1?H 



natural gas)-C^ fe’fW ^I<RH Wt l Wtf^ffs %=W 

wv ^ f 4 <r fwt^rtRi c«k<f srr^ RScSh « cafti: 9 ^ nrt^r RrRfwrra, ^r 9 ft^ f r 
'Snu ^ w%$Ft Rifwie w ~m\ ^n 1 >iRi*m>i^ % ^ cnt^r 

C^T^n ^ ^TCSff^ C^fef I C«K<F ft 9 ! ^®SH4 w 9 ftt<t I 

4<t# 9 rw 4<i# wf c?rc*t fet ^ % 9 ft;«i (a* w Ri% <fw ^f©t?r 

9 f£3 I ^M 5 *! flg 9 ^^ ^ ^C?f WW RfSTWl ^S¥l? ’fa RRsj] 9 fat faTf 9 !*? I 







shI*m 



*b 



i. frosA wt A^Atft « tAAAHAM am^ ^ca i c^trrr^T info ^a at^ 
AlfAA t AfAWiA cm t AR 4 i 



A AtfA ^C 5 ® 4AT AW Af|A fwffs ^CA I W<fA AAA AffSttCA <(A<[A WW3 
cAfkA pp AK4 vst^ cmt m 4af® ^ca i 



'S. Altm ^AAlAt ( 7 # 4 AW> A 5 A I 



8. y*r c«t^s c*tA awa% Ain b fAfA? aa AAAftAAtwt CAtARm i 

<t. sfm'i’tn ^ 5 i «!« w i 




Tt»[fA 4 FitA (1 atm) CA ^rfAAMA C 4 lCAt 4 ^ Amt WtTT AIaA® ^A (Tit ’FIAAtAm (Tit AAfttA 
AmRA 5 4 (Tf I 

Tt»lf 44 FfcA (1 atm) CA ^tAAKAlA C 4 tM aria AAt<f AJt%l *mj ATS AA (Tit ATfAAlAR 4 (Tit 
ArUAa ljtAt °4 ^a | 




E-F- ^sr%RW (Ajia) 
D-E- Atfn E» 44 « i 
C-D- AlfA (Wl) 



B-C- AW Aaca (AW « AlfA) 
A-B- AW (A#*) 



fe = b,.bb. 'StA AAftAA <i,<K<rA[ (heating curve) 



Iwf 44: A-B AAS 4IAAI4T ##1 ^CAt, f4¥ B-C AA® AM At l WfAtA C-D A4% 4tAAM 
AfA4®A ^Tf ft§ D-E AW AM At I E-F AA® 4tAAl4t WlAtA 4T®tf® AI4A I 4TA*tfe AAtA 44t ^M 
ftl MAAM ^f% CAA At C4A? A® ^ftAA 4At 4AM ^M5 ft? 



’Em 5 # WF$\ Afi 4^404 fAAt AtA- 



+ 

► 

4$4 ^ \gf 9 f 



+ 4 tA 

•j— -► 

WT 1 vstA 



Am 









sPTlPf 






CSj|c«tS : ^<p$>s|G<l (cooling curve) <K*1 RR>sj 

^RT^f fPISW I ^' 5 f 5 lW?l afiH RRR^f'S 1§<W ^?1 »Tf R'f'Tf 

<R I 

^# 1^1 : 



PlCM fi>i£|f5 «rs)> ^ : 



o 

O 



O 




+ ®m 

► 

*^\*\ 





0 




0 


0 


0 


0 


0 ^ 




_ 0 




0 


0 


0 



f &3 ^.i'S: <P$H ’fTfftsfa t 5 *tf*tF 5 *T 



Iwt 

^ 1 tC*Rf 5 W 
\»t%f 'S 
%o%RK 

<w.<i*rt (curve) 
c^r^o ’lira? 



’fWHsfo *TT s l C=T^f ^TRT <p$>«i ^Ul -^ 1*1 

< 2 ft «5 ^ *il'®<^'<MC s t ^UT% WT$\ c«^ l 

^t*#H WlWff^T, <P^, <I#T CO 2 tWtf*T I 

■s#^t : Wl ’TfWf'S | %U3 %U3 twfcpf ®H 

fe® sfR> I 

#1 *|Ri<|va^ C^T^TC^T *n®T?I ( 7 # R 5 ! I 9 t 1 ff®£® ^TWt^R, 
®H 1 w <!^H 5 tJtW ^°S 5 tJRr 
<mg® ’TR l 




t& 3 F 08 : ^flft Pff£% 



®t^?r R®rt ^rfa, t @( r#t *w<w ^®t*t %*r ®t *rtp# urn *rfpt® ^r ^ irm w*r *rtN% 

<P $(/1 ^?T ’tWtfffa «I< 1 ^|G<P %#il'a»|^(.oi | 



<j2ft£5ft : i. Tjf^ ’TfOIf ’fM't’ttf*! 'Q PRF C3C*\ »Tf®tC® «1RS I #t *tfi«'s^ =W <RT^ ^ C<FT 
f%*m <RI I ijf^R ^ #1 RSfaFf ^?f RXMJT <RJ I 














SMI*M 




$ fill 'srj sic<ii®tj? 

n. 





8. Z -4?^%rW3r*ft 











A8 



sMliW 



i. 54°c 

ii. Z^f Mt 

iii. A-B«C-D C5Nt«fN %RR<F « l^rf 0 ^ <[W i 

C.<Pllfi> 

'<$. i 'S ii •«(. ii 'S iii 

*t. i 'Q iii i, ii 'Q iii 




<|5-9ff^ ^-*rt3f 



^Tt*R <TM ? 

*t. ?Tt*R f^rg > i'fic, c f^' c^HilS wRM ^Gi>? 

*t. 'o’WHsrtl^'o ^TT^f C^K ' y RH WRM #1^® 

<ohh <r i 

^f. ^fTCaf^ftWR 'Q *l*fM$*i1frH®1lM> 43^ *|Sp«I <U<I$H ^ 1% 

^Tf- ^TNJt <R I 




sMlill 






A 






8 o Pf.fst 



> 






bo OT.ft 



/ \ 

i y 

i • 






B 



I 

^pTRlfW' s H 

WtWf^BTt 



7 $. t%gWT#t? 

*f. ■'Wt 5 # <5 t=T s Tt°^ 5 'Q C^T? 

n. W 9 f§WT- ^TNlt <F? I 

cm\ <rt i 



^RT-8, SPTf^Ff-^-bo'^ 




wm 

w ^jj ^kw fkc?r tT'sk i <4^ ^5 w ^k> ^vsW'Mjj 

ip tos vst <mt *n?r *tt i wikw TO«k ^#km ?m toi^ 4 <r (klkk 5 TO«k ^g^j 
m ^1 af%f& tot^ kro £#1% ?rc?r^ 1 2f*rR £#t^j ^rr $tm kw ksr TOigkpp ^jr 1 
tot^ ' s stgw ^^1^5 2^5 «w mm 1 csnkr, $w<wk « k^ik tot^ 3*rR ^km 1 tot^ 

t<pt*ij csfftk 's k^Sik kw ? if^'s k^k?rmt ^siw 2tt?r j i<w «w <^ 1 cstfiJMsi $,M4>lk 

k^f|5?CT mftm k% ww 1 mm ^^r^irfkrPf^ tot^ mm 

■ro®Nw kk^ cms 1 




4t wm *ift c 5 ^ ^mr- 

(i> TO^^p^TOmk^^kt to^toi 

(\s) TOrnik^ ^?ur, to*?ijt, rn’ikn* TOMk^ «w tojt mm to 1 



( 8 ) 

«t) 

Ob) 

(H) 

(V) 

(b) 



^ikH 5 TOnkf «w csfw ^ikH 5 ^rr c tfw ^ f^rn tovs to 1 

TOT^ tPT^T, CSfftk « k^Ik TO® TO I 
tott mm to i 

TOtgw *tkr ?JTTO¥k 'S TOt^'^^sR^kt TOvs TO I 



wrro^r® « c?n?r toi$ tot c^rkk c# f sj^towj TOTtkFs to i 

w^«f w*ro kf%3 tot^w kRjm mm to i 






SMliW 






's.i c%r 



^dafMM 


'mw 




«lfs$H 


f^rar^f 


w(=#r?ft^ 


wfa 




^Tt^fM 



^ vs.i 



c^lwsi ^n*r W3nt i *m*$ si^tN 5 'Q *n?RWf^ ?rc?tjt c®r*f 



$ 0=1 <RJ^ PmjPT W I 



^ = CTlT 5 !?! 'S TfS^IJt 

vs.^, 

csnr^r , $,M4>lH 's Pi5^h>i^ Rfosj sot^, i ^ \3fi> 3srsrf 1 ^ ^^nft i ^stf?^ 

'sH^TRl ^fsTSH 1 ^ C2tf5^ 'S $M4>56 ^R^tJt ^PTR sfR^ 5 1 Pl^SH ^R^lTt ^RTTT ^TNTW ^R?Tf C^f*t sfR^ 5 1 

% CTti?is[ srf^fi? 9 m\^ ^rfwHt I cafB^ « 'arn^if^s «w ^wh, Sc^’ctsi 

'5Tf£3fa ,< P «W lf& C3ft>*l lfi> PSjjHs) Y^o «R?IW "^WH I ^ ^r (?f^ 4=1 M$ K=T I 

3 f%f& srf^ «w mm I 





j ^ 




^■s 






3^14 


^31^ W 


^31^4 

^rt*TR 


3f^s W 


3^s <s|t*rfi 


csrf^ 


P 


1 


+1 


1.67xl0" 24 g 


1.60x10" 19 


RvBjH 


n 


1 


0 


1.675xl0" 24 g 


0 




e 


1 

1840 


- 1 


9.11xl0' 28 g 


- 1.60x10" 19 



'S.'S: Pf%j[ ^f*fatsf w 'S 'STf^rl'T 



9 f^n i 2w c<ptij sfR^ 5 PSQmpt i PSQmict «i 4x41*1 <pc^ cjit>*t 'Q PSIp i >wPst4 PSQbh ' 3 t??dt 
4 C=T; 4 R 7 F « 4 3 T? 3 T 1 'S 4 *Tf 3 $ I 



WlOH ^ 


fij's|<P 



































































4V 



aaafe cafe aaanea aat ^ aiaatafaa aaart at aaf& aafeja Pfea wr at 'sta af fea \ 

fafetam a aafe $ea<ife/cafe aaair 3 , Pt^fe aaajt 4 1 P^faatea aarnta ^rtaraf¥fe cafe « ^ara 
faaea’a fa^fe atea i tafeNreaa afea atafaea prf%^ affesca teaafeasre; Iw *t% ^rrt fa% 
waea wan f fea aae^ area i 
Pico PtPtara (Li) aafefe tife c'sat ^c«if: 



^lafe 



PtvSfe 



cafe 



tsif vs.i : PtPtata aaattia a&a 



cfer 


Cv2TI L?*s)5.C' 5 1<Ri3H 
a^ait 


pv^«i 

aiait 


B 


5 


6 


N 


7 


7 


Mg 


12 


12 



aa vs. 8 : faf%^ cfeaa cafe « P^5a 



vs. 8 T?eaa ^aj caea P^faafe cafe « fa^fe aa°sfa% *sea feaafe faajm aea aaaife^eaa afe 
Pat vsjvgcji^ ^ cast®ff^ wi^stea aa) i 

vs.vs^w^^fvo 

cafe aaajt tataatafaa a?aa) « tafeRta aaajt Osaaaart) 

aaa cfeaat fea cafe a??m aaa fa&laaa a??m ®tfe i aiaarafaa aaajrea z afar « «aa?airea a 
wtPf^a>ataa i 




fetsaa pcaca afa ^Jigfafaareaa (Ai) cafe aaajr 13 aaafa^faaa aaajt 27 1 fa^fe ^?ajt ^ca 27(A) 
-13(Z)= 14 



^fewstea aea la^rca aat*t aat aa- 

faafaaa fe aiart 's 



1 

27 

13' 

i 



cfeaaafta 



carfe/Ttaatafaa a?,air (Z) 




¥t?r% gfsm lofii ¥??i7t « wi??ut cwr 1 wr c«^ tmirr, cstifcr 

Pi 55 *i ^?^ir t*f% ¥?f^» 344*1 (?w : 





’TlWM !<!<!> 
(Z) 


4S4 

¥°V*Ut 

(A) 


CSlfBsT 

¥?3it 






344*1 


mIg®™ 


¥^tjt 


(A-Z ) 


H 


1 


1 


1 


1 


1- 1=0 


;h 


He 


2 


4 


2 


2 


4- 2=2 


4 He 


Li 


3 


7 










Be 


4 


9 










B 


5 


11 










C 


6 


12 










N 


7 


14 










0 


8 


16 










F 


9 


19 










Ne 


10 


20 











<t>\s§<$ <pfM ftosrt^ 
3?NT <F4 



i. cafl^f ¥^Ut 
C4t4lBl 4TN3T ¥4 I 
f^®¥¥ ¥?*llt « 
W^^lTt 1% 44>? 

^tnjt^t 1 

'S. l4Cb4 ¥\C4^© C3£¥ 
3T44Mf44> ¥°4jt, 

C£ff^T, ^tKWa-H 'Q 
f^Er? ¥?*IJt 
4>4 I 



28 q* 31 17 r\ 39 -iv- 

14^ A ’ 15P’ 8 W > 19 

14 C 64 Cu 56 Fe 

6^, 29^u, 26 i c 



I4 5 'S.t?: RRsjj ‘'T^Sft'p 2R4*i 



I^rm 44G44 34^4 4^?, 21#^, ?R*m 3#wi4 *1^41 3f #t cwsrt W: 



¥l¥ 




2|^s]<|> 


ftSSn >\?m 


3%^14*©<MI 314413 


¥1 

CSHfi^lT 5 ! 


0 


;h 


0 


99.98 


1 — < 1 — > 


© 


\ H 

W44t 

iD 


1 


0.015 


|\!a\!sGl>l44l4 




0 (A) 


W*l4T 

iT 


2 




(Ts^ww^^iiwr 

¥3 3¥^ Sl^FoC'o ^ 
3%4t3 ^¥1 ¥fn 



f®*# Xtft 



^5 : 






'SO 



sRT?H 



^0 ^itCfclaerM* 'qltOTlEBM ( 1 H, 2 H, 3 H, 4 H, 5 H, 6 H, 7 H) ^ <4tfriT WXS f^ 7 # 

■fwr^w : 

• 9 [?['sn 1 ^ CSNTmT 'S $M4iiH ^Tf W ? SlfMl 9 lMf 1 ^ «^T??fJf ^R^OT w ? 

• wr^ijt 9 ite<i'ao^ w=t #t ? 

Rf«S| «3^°^Tlf^f*f^ (AllMsI %l 5 MCfW i $ft(.>ll(U>f 9 f <C«l I ^f??fJl?f i%^s1^ 'of 

^?n 4^t caf^ ^r tw<wH ?r*I 7T ^ i 

o.<? WHtw 'SsT 

1%^ w #s^ 9 ifMt < w ^ ^ m 1.008 i 

7TO® ’f® ^K 9 ff’¥^ 9 fl‘WT c fft<l 5 «w i 

ww w*r 9 rmT c f1^ «w wim ^n c«n^ ii*rf^p 'ssjrcpr <?f*rt ?rm i cw, 

wr^ff?R 5 ^ 35.5 | 2 fi> mm w #«b f^ c«fw 35 ci 

« 37 Cl^ W <#5rK TNT wm 75% « 25% l 

#5n?j «f^s 9 ttMt e tf^ ^ ^ wt <?f» ^pit: 





35 C1 


37 C1 


'»<PR*ITt 


35 


37 


^^<\\ ^vilM 


75 


25 




35 X 75 + 100 + 37 X 25 4- 100 = 35.5 



wnw w ftsi% ^r% 12 



^ S.H: 



wwf^ wm %>(■« st^\ i 



CTtr?ra wrc^tf^s *n?Rt e i^ = 

4<f# 12 Wft^TR:^ w 

12 

< 4 $ ^T^Set ^jHjr ^CSRf (^ o\\^ cm\ ^7^5 ^^tfsRS ^ 

^Tt^? 



*1% ?n#fas (7i 9 fmt c tfw ^ o^rr ^st wit ^ 9 if¥^ 9 fmt c tfw 





SMI*M 






TO I C<TOfT TOTf 1 ^ 'TOcTOSH ^TT TOM (Tf^CTO 'TOtf’TO TOTOfTO TO 'Q TO^TO TOR TO I 

$*tcto ^ toto to crorof toit^ cTO « f^ffRro tot toto <srm toto) toRto ^#r- 12 

'RtTOftSTTO TOTO TOt TO TOt TOMt (7ft TOTOt TO4fTO TOTOfTO TO 1*f% TOM> TO I 
^t% 12*4ltTOTO?I TOTOTOTOTOTOt 166M)g . 

'^t'Sf: K <TO C£TIT>*T RTOTf 13, TO TOR TOTOp' TO "Sffw 4482M)-23g TO TO<I TO 
TOTffTO 5 ’flTORlfTO 5 TO "TO? 



«.fc ^9ff^ TOTOfW ^ CTOF ^9|f^ XSTfctf^ ^ 

TOWf WfR, ^f$IOsr(TO TORpTO 5 TOR^R 5 TO 16 
TO^Tf s#R^H ^ (O) TOfTO ^TT^lf^RS «W w TO? 

TOfil TOMR ^^WCTO *fi> *l?7tt^f^ *tfoo I 
(O) TO TORfTO TO%¥ TO TO 

16x2 = 32 [16 TOT ^fTO'CTO TORfTO ’fWtf^ to tor 2 TOt TO^T ^T^Ut] l 



TO^TOR C0 2 ,N 2 ,E1, H 2 S0 4 tW^^ltTO^ c rfWTO^%TOI 
<4$ (23% fm RCTO f^r fiw *ttTOl TO I 



fast TO : #TOR ^aiTO TO3R TOR TO^jR TO « ^R TO Rf% TO^o TO I ^TO CTO 

TO TOTO TO TOSRT TO I 



V.<\ C^SfflR '0(|^CJllc5K « '©IcnR 




fe 'SR: TtTOKTOTO fTOfi> ^tft RfTOt^H 












sMliW 






13 C, 14 C, 87 Rb, 90 Sr, 115 In, 130 Te, 131 I, 137 Cs, 138 La, 147 Sm, 148 Sm, 176 Lu, I87 Re, 186 Os, 222 Rn, 226 Ra, 

234 tt . 238 , 



235 



Th, 232 Th ^ “ u C RR 5 ^ u R#- I 



^rcri^ ^rtc^rr r^rt c®r?Rft i a^foc'® ^rbs?rr rr ^rr rrrr r^ 



f#^ cwm rjrrk<r wrt ^rkr ri ^prr^f’f Mr rrt rr i 

'Q ^Qr ^RRR Mr R°sRTt 1300 ^l%CR CRt^ I ^IRR RRRT )%!. i£|R\ (#R 

«tR i *#R\s '5fi^c>iicbf 9 f^Tf f#sj rrwr wf*u crrr- (qg'srtrr, |3f#t, yRW) PiRriR r 5 rr 
^rj c#rr ^RtRRRSrcR RfRR^ ^?n ctIrfr rrriir c^wfewr rrri 4 rrrrr 

^^RldhR^MlW (.vserfe^ '^(IRldhR RRR I 2f^RRR> <4 RR 5 *! RRRt^R PSQpRldR Rf#sR ^JRH | RRSH 1 ^ 

crrr 5 #ipr^ RfwR^ i rm (y) #tj ft^ 7 crrrrr r# rtrr rrr i P^ilR PfaRR rirjrr 




i. ffi^pncroar : 4 <?¥rr Ram a?rcRRR7R3RRe?R^, 

(rr crrm crtr rt csm ^rir P4a 

(R) <smt f^^rsR 



(i) c^m ^ C^US RlSR! CRRRR, CRR RJRt ^ \5T P%1R WRI Tc-99m Rt 99mTc (Isotope of 
Technetium) ^W^R IhW CR*t RRR RCR RRR CRRt RR RlOisR (RRRR ^i RRRRR RRR3T | 
" m Tc CRiR 5 RM #tl P^fs RR I «R R°RTR RiR ‘m’ RRT ^^(.RltbKRR OT^PptRR (metastable) 
wit sm*\ rrr i " m Tc ghs rrt #n r'srr rr 99Tc «af#h& <Rit?m#f rr i 

( 99mrp 99rp . . A 

( Tc — » Tc + y) 

153 Sm ^fRRt 89 Sr RTRRR RRR RR5R RTRR PfpRRt RRf RR I 



(ii) 



(iii) 

(iv) 

(v) 



fi^jRRRR ^Rp|p P4 r 'Q \sT 



T^I3 RRt RR I fPflR7RR WRT 



60 Co CRtR P#s RM #11 P^R RFR RRlRR (RRRRRRR ^jjt ^?j | 
131 I , entwtn® #5R (RRRRt R ^ W I 
?R3R t#5c>7rm 32 p ^ ^>ic# rr^s ^?i i 

Sp#RliI^V ^1 Z$ C’ltRiR^R RTIFS wn Wf ^ I 



'stR'S *RRR RJ MR fahRiR 131 Cs, 192 Ir, 125 I, 103 Pd, 106 Ru, RR^s I 

>5. ^Rwwi : (.*&&$*■: #11 RJR5R w fRwfiil %s RRRR %W ^®RR RRf 4R°s <hR 

RIRIW WRR RRRR « RfRRlR RlWltRT ^ I Cvserf^Ffl 32 P RR#5 RRR SfSCR RRRRR RfRs 

RRT I Rft^fR R^SdiR RJR^R RFR RRR1 <hR RTRR f#Rs RFR fR^t^Rt ^1 (T#fiR 

(mechanism) RRRRR RIR^R RFR ^t%R CRC® $>(}) Wf WRFs RRRR I 




sMlill 



vsvs 




t53f vo.va : 32 p RRStS 

vs. aigj RSsma : w sww Rfpaafw, Rf^ w wiw ^r»r^ at sit^iaferr rt ^r fg% 
mm artaasfaaia wr ^ at ^tatiRa afkaa waj i wRcata Riaa air 7 w 
ana i Rtanm 60 Co cata ct aw afti aa ^®t ^aa 'a^aa arran^faw «a cwr i caiaGj areas 
<4 af*U 41<$ja aaT gag C^ttRT aJl < KbRal'SrPivs csTtC’IW 5^4 gt5 I aafE) PlffigJ - sjl3ilW C$wf^?J gf*K 
wt ana aro R?sm gat ^g i cvswfeR #n wfi gat ^an^aa wai atatRia a#aa i 

amigegT wTerf^a aftt aggjt afgfa^ gtatg R°afw mg aegta aae® aea i 4 emfim tatat aftt) 
?tegg mm gjm fgataa i 



atataftt 




fsrzr vs.8 : cvowfef aPu aastg gag atgiggT ggm 

8. fggjg ^aiiot: vafteatetaaRsia aagg gag at PiSOta fgfiaa gag ai^a afgatea vsta t^a*j gaa i ^ 
^sTa*lf$t4 f<r®^j Pvs|$g gigj^g <K4 Rgj^I^Cvo ^8~9 vs gat ag I ^Ptfla Pfesj ORR ataatapg 1 ^ 
caea a^g afgarta %ja taa^ gat gg PvSQa fgfaatg atgjea i 

vflgjvst'G ff^awt fgrg;g, Ptac^ , ai^a ate^g ^ afgatta, a^gateg wegg §wt afgatea, atta 
artegf^'ac'agea, c i4aiarg#ggf^^f^gR%iR^, gagfa agg Paaa gat atg i 

e&s§m snata : 

cvs©rPg>g am«f caeg 5 fgf®jj gg<Rg gf*tt tg^a gg i ^ aat^tg^gg cgsiMilUg gaitgga (life time) aa, 
cra ? ic*sifD<q cgf*t i ea©rfmtvat ggtgta a^ata faeag gg# g^tga i gpg> atgfg ara^tg at gaw ’vst gaitaga at 
^eg sramag g>tgg ^eg %m i 

gRte , ggigsi&iih oa 




VS8 



sPTT?H 



cwmsmite eo>er1^a ^ i crosrwsriFisi wr gwtw *tos gm, ®R^?n 

w «rt gmw% ^rr^f?(» cro cw 1 



fa&fi'N f^rt w at*® *rf% cw fagrc ^atw aiaf® ^?j wrt®pF ^ 1 

%s#rci 's ^rt*Mf%£® Ww** ^ c^im ^ awwa atfwtafaa 5 (<M3 *t%st ^ RvSfo*i f^nit 1 



\S.b- 



\S.V (^) 




"SR^T: C% W=T 



1911 tspfe ®rtwt ^at f^pa asHtsi f^wr 3 ? taa i%% w apTtaw# asrarfla 

■STC^T 2PTH I ®t f^ 9 !: 



( h ) Fi^PiPf^ ®ift aa-p fagwR 1 ^ ®ift awaf 1 ^ c<n^tj at 

fa^fiam aa 1 aagi^ cgft fcsf^crc*?; 'srm®^ #% ^aai 1 fcsfa^rc* 9 m\ ^ 

w® fiw 'Q am w® ®a 1 



(^,) 9 t^ s n i 3 > lagiaPkca^ I J Ht®[^ s Fl^r^s? caiT^ ^s^fTl^WH a°aia> "3f c fH < P Fl©r^® 

$M4tIH <m$ aRtC<lR?® W sltW I 



(vs) (atawarea -^m ¥i#n^5 ^4mH $m*[p5$ *rc®t wf si%m 

gati 1 ^t#f¥^ ffivsf&im 'q aat®]^ ¥i#f¥^ ttaataa^a ataafaa 5 l^m £ggj1®as 

vstfaaawfa® c^g^t ^^%wr cagaf^ aa a?raa aan i 




^tw ^ : 9 (Mtg sroswa a1®f& a3®mt ®Kat®Ka fe^ta ^ ^ ^ toij 

#1 #1 %na*a®t casa ®t laa 1 



wi®®Ka ahsat %nwa^rm aw I^rm %nwst^it fato cw : 



i. CTfewra ^nal^sw fiwR% ism ^csi#^ arat®igs fiw^ i 







shI*m 



VS<? 



ajm'3eaeaa ^narea earear N#p ^ at aar earear fsrara aea araea ^r aaras a% 
f¥aaa aaea 4 <r wta srtasaaas %ea %a aaevs araea i ^®*rr°s teaalaafs; aaa a% ^ratc® 
^^tatevs f^fwRTT aea*t <P$)W I 'Sf^ WT'Tt?R^FlZM aaaT 1 ^ V|Cvb=1 v5f*jafea aaaT 1 ^ 'a a! 2 f fvsfea vflafi? 
sparft war stt^o aea i '5f% aaar^ ae 5 ^ aaravs *f% falaaa ar ^.eaaljeasi favSRNiea aeaa aaat: 
aefrar i 

vs. ag^^g4rf%ak^(^^^^jKjr 4 ae^laevs atea'an 

8. <ar#a%r tea^a aweaa ®rrata « vat^ a-ae^a earear ataar armae^te&i wi eaar aafa i 
<t. ^atfaa teaaitafaf 5 ^ aaar^ §ea<wH^ faSlaaraea ft^rea a feaa aea earear ^cm <$ 

WFTC^I 



e- 




t5if vs.'b: i $ri<ivs*i%T ^caaSi asr aatai aarav® *t% fgfwa « PiSf^iiic^i a^oa 

O.lr (*f) C^H *m\<i aC\b«l 

agar^r 4a w ^at area ataarafaa a4tfa arrana waj %ra eara (Neils Bohr) 
btibvs area vsia taaitvs aaar^ aevba aata ae*H i <4 aevbeag ^aiaa^. $,wf: 
b. aaaraa faSfagraea ea^ aea fstara aea teaasaaa^; awe^ area i 

*. fcsftoas: Fiafaea fstaia wfa f^aa waa w?; arevs wan faea teaaijaaija awe^ area i 
^farea *rf^sa ar ^afas aar ^a i af^aa^a afavs aaarr n*^ a ata , ®taateg k, l, m, n 
aiar aaia aar ^?ri aaa a%*sa tea n = l , (K a%*sa) ^a afl F*®aea n = 2 (L aflpsa) 4«tea n 
^a ata 3, 4, 5 t^Jtfa ^R?ur area <jf% eae^ area w a%^aa^aea aataea m, n, o alar 
aar*t aar ^a i 4af& fafa# a%*sea wataatea teaataasra *t% earn ^aar f¥aaa aea ar i 

vs. aaa earear $.eaalH vqafi) la^sa a^aa a aflp^a caaa n = l eaea aaaa n = 2 
^awHas i^a vaaa fafa^ afaara *r% earaa aea i arara aaa earear af^sa caaa n = 2 
eaea fa^sa waa n = l<4 ^ar^Has ^a vaaa a% fafaaa aea i 







vs'b 




's catfa^ 
a 4 fa fkaaa 
^rt's^rr ^rm 



’taat'J acvsoaa ^tsrtWsT; 

caia aaati wcaa cw cvsafa »£Rr %nawhs ®rttf i cw, 

i . caia «| wa ftk^a « fik^ta ^ ^ kaa^faPr^ *»naa cw a4tfa 

aimt aar?a »wi« ^aafaa? kaatafafk& aaat^sa a4ifa armt aarre atea at i 

;>. ^ a%*oa w ^taa a%*sca kaakaa aka, caia aaari wa a4tfkc ^a# 
aaa caat ' 3 jfa> fsaia a>at i fir 7 fikstoa 's 'faiiai aaat^ja^fa ^taa caat-a4tfa ^Pfww 
a -77 fiat afhH <p«iw caat ata, gffMf caat a^si^fb ^i caaia R«>$ atta 5 1 

O.b '*l|\$*» W fCa<PjiH R'iJh 

catcaa aaak a^sa cefta 5 ataat cstcaff ca aaat^a kaaaHa^a ^ttaa fast taw *t% ^ai?f fafkf 
a%*saa waia aaa i fatfiarrsaa wra aasia i%^w ba ^<rta n = l at K c*ta, aa #w 
n = 2 atL(? , mn = 3 atM(? , m ks#t atta ^rwilw aatt fa i 4 «tca aataa^ Q ak 7 grata afi^sa 
aroi 

af%f& gfaia a%^aa acaat^ kaafk aiaawst in caatta n = t, 2, 3, 4 .... ksJtfa 1 2 n 2 3 pHatca - 
K cataa kaaik ataawst 2 x 1 2 = 2 fi> 

L caeaa kaa^a ataawst 2 x 2 2 = 4 fi> 

M cataa kaaik aiaawat 2 x 3 2 = is ft 
N cataa kaadk ataawst 2 x 4 2 = 32 ft t^Jifa 1 

1 cata* is aiaatafa^ aaartfaPtk cataa^f ^erta fjtastwa cata* ak 7 4 t faaa cata Ka 1 
calaa^fa kaakrca 5 faf%^ a%*sca tacaa aiaawst ^jai^a aiwtsat ata 1 fa^ afi^sa kaatk flat 
*$ fca aaaff af%^a kaa^a am ara 1 



faf%^ ataatafaas aaanf¥^ caftaa faf%^ a%*sca kaakaa aka 





SMI*M 







7R?ur 19 ctoi tors^ w ®#?r 

*r%^ ^ ^ to tor *r%5^ toto to i *r%*s« toto f^fjrCTw ^rm^tt to 

■^TWf OTKIT ^<1 *T?I I SlR>lb *lfe^sW ^®^Tt ^TtW I ^*l*®ta $0=14dH t^RTlMd 




^S $M4dH tom 

■^lill^fft 2n 2 ^fStf^TTTWW M C*R=T 9 fi> <PJMftoWiJ 1 Oil; $M4 iIH tof %T I C^f ^Tf^T *Tf ? 

^ Pom ^m\ w® nrfa, sff%t^ a*TR *f%^ (ft ^TRi?r ^ mt ifRstto t*Ml^*s<i (cb) to 
5 lf^'s I F®3| C^RTTf <44*05 (&*l>©tsi4 *t% 'o'olfcl <44*05 'sj^HRT 4m I ^ 

s> p> d, f to stow w ^sr i s to®t44 mto toto *rm c fwsf 2, p 
toszwi 6, d to®e44 10, f to®i44 14. ^4144 *rf «fl?rr sto *rf^to 

to®4 (*) to 44°s4mt i to &o ^rf^to toto 444 to 1 






SMI*M 



vSV 



K 41 b'sj 54544 4?4ti 1134154 Is44i54 
l tw h4 21414 4HF4454 cm h 54 i 
L 41 44 cm® t4*$4 4544 2f3: 2s, 2p 
M 41 vs4 COT ^4*54 45411 3f3: 3s, 3p, 3d 
N 41 8<t 5*1544 ^P®5I 45471 413: 4s, 4p, 4d, 4f 

^sRl 1 ^ t544I}4 144T1544 W ^44^44^5 14% 44f4354 (^4*1%*sM) ^44 *t%4 14^4 (^s Stbsw 
'44454 2544 454 I ^65^4 ®r*ij 21454 14SJ*1%4 ^JlRblW 5.0=14^ 454 <K4 <345 'i’Wplbl'T ^4 

mm-, m 44 mm® ^*r%4 ®i4l43m $M43H m\ *tf 551 f^*r : 



Is, 2s, 2p, 3s, 3p, 4s, 3d, 4p, 5s, 4d, 5p, 6s, 4f, 5d, 6p, 7s, 5f, 6d, 7p I 8s 

tilt 454 mm K (19) 445 Sc (21) 44 t5445j4 f^TTm 55415^ 4® 



K(19) — ► Is 2 2s 2 2p 6 3s 2 3p 6 3d° 4s 1 
Sc(21) — ► Is 2 2s 2 2p 6 3s 2 3p 6 3d 1 4s 2 

54555 4 s ^41431544 *t% 3 d ' 5 ) 4 ^ 3 ^ *t %4 5554 m, 43 if 44 i 544 me*® $54454^ 3 d si 4 f 4354 
4 t 254*1 me® 4 s *44 fmm \ mm ? 4 Ti% 4 t 544 544m 4 s ^j^ 3 m mm ^ 

*iHff 43 3 d * 51 ^ 31 ^ 41 tpr## sfm mem i ^4*544^754 *t %4 44 mm 41414 W 4 J 

54(34 4I54J 414 1 




f45®r 4>4 : 134544 '5544 4T547 

1^ 

tF4§4 f44im 44- 

20^-4 23 ^ 26 Fc 30^11 33 Af 36 Kr 3 gSf 

35 Br 



fi>4 vs.tr: 44f43l4^554 *t%ST 44 454 41414 54 

145*14 454 454 41454 444 t544§4 f44Jl4 14454 444 21414 *lHp5544 444 ^4*5454 ’imif 5 ! 14454 



5444: Sc (21) 
Sc (21) 



K 


L 


M 


N 




Is 2 




2s 2 2p 6 




3s 2 3p 6 3d‘ 




4s 2 


144541 



ls 2 2s 2 2p 6 3s 2 3p 6 4s 2 3d 1 4«t54 44 I 



41 41 554 $544irl f44 4544 1M 41414 444 ^ 53414 4¥f44l 5454 4154 I 






sMliW 






f¥uic»i* nni't PiiicNsi 1%% ^gssr ; T ft*m e i'»t£i ci^n hi ci , :y R*t% 3 r sp f^ ^pj'f 

It *tf sm CT ^Rjm ^p\sl ^ff% ^ I ^<Ti«, np 3 ,nd 5 ,nd 10 ,nf 7 , 5Ht nf 14 

>h<k*i i 51 wit d^s 1 51 ^ d 5 s 1 tciiuH c#t=r ’srfwsi **rtfil ^ i 

tilt W C^lfsiTM tW4jjH flljm: 

Is 2 2s 2 2p 6 3s 2 3p 6 3d 5 4 1 

[ftw hi : hhi it 29 Cu -<51 tsn#? farcm] 







i. toi cnti 's ^fi c w ws n? 

15. 131 I 1. 125 j 



<rf_ 32 p 



1. 153 Sm 






Z 51# C#T Hi CS#1 H°vHt 1 1 1 51° v fl^l ^R?ur 14 



7* 111 7 
^ 14 Z 

n 252 z 

'• 111 ^ 



«f 14 z 

111 

1 14 z 

• 30 



I CHp# Hit ‘dlH#^ ■2fHH HH Hi? 



to. X ’ HttlfHH HHSTt'tflH «1 W? 





, 1lT$atH '“fHHHt 9 tfl 5 lt e t 


14 x 


25 


l 54 X 


75 





[5H??T X 2f#it 2f#fvs CHttlt CTftH £t#=F H] 


H. 1& 


H 150 


n. 152 


1. 153 


8. 56 Y 

26 








i. 5Ht1lH CHH% R^H 

ii. cs|#i 'S R<3la«i H°Ht fejj 

iii. fwll ^otflH Rwtl 






8 o 






Rgdr 

i 'Q ii 

*t. i 'S iii 



R. ii 'S iii 

R. i, ii 'Q iii 



i. 4R# CRfcRR RRRT<2R RS5R #<RR WRf RRf ^RT TO (2#R ^IR R#i fRRR f52# w W I 



<F. 

R. 

R. 

R. 




tCRR$R 



‘ s TT^ 5 n c tf%TO RlRH RRR> R7Rf ? 

^pi ^q 4 Y TO^t MW R° v Rft RRR fw tR^R R°vRTt %- RTtRft RR I 

r#wr wrof rup# or rrrT'J wiw fRR*r rrr rjirtt rr i 

RS 5 R ^RRRR RRRPJR ^ 1 % (Rlf%TO YsTR® *f|'Q I 






4 w 


1 2 X 


Y 

20 1 


7 

29^ 



[^RISR W, X, Y 4R?. Z at## Rt<f; R#Rs CRsftRt (RftRR stIRs t^j] 

R 5 . ^RR^RTf#? 

R. 3 Li 'Q u Na -4R CRRt# CRR RJTRJT RR i 

R. CRRR CRRR (RRRR RRCRR «M RRtRRXRjR 5 SYIR^ fRRIRH I 

R. #R£RR (RkRR %RR§R fRRXPT RFsffRR 5 iRRCR RRt RR Rf- #R^fRR RR I 








TOift ^rr c^>\^ «rcfa TOifar i 2012 w\ <#$ TO^rf 

1 i 8 f& ctM ’■to 1 2 K®ff otT^ tot TOm TOm®iw «n?re to 1 *1% TO#tt® 

~m ’tfsro ®i tf® *ro f®%c® to 'sm% 1 *tfra TOrft to^m cron 4 ^f 

c^JIwjj wptisjP^ i rft e tr m® 9 fif?T 1 4 TOfl£?r ■^t^irr ^isrt*fa ^ ^ 

<3 fMif?T®iw m^tt tot fmc %, 1 




4 $ *WJt?T (TO *M- 

(i) 

(*) ctTtto to%^ *i% 3 ^rcsis( $r*mr\ tromro tot *Nfa TOfe tot f^i^rra to 4 1 %% 
to® to (To 3 Of cfan 1 
(vs) CTftTO * 1 % *ri^ to® to 1 



( 8 ) 

«?) 

(®) 

(H) 



‘ ? f%J TOftl® CTOTT cf M3 TOTOT c®n?3 (®T® 'Q 3KRlfTO *TOT TO<® I 

cf^PT^^ ^TfoTOFfo TOH TO® TOT I 
TOftl ^ TO* 0 T TO® TO I 

*I%T TOfl <4®t CStfe cf=T TOT 9 tf® dfftTO TO 5 ^ TOTO *(^ '5R®-’TO?J TOTO 'TOJW TOfa 



TOT® TO l 

(V) *lftwtw TO ^IW WtlfcsT TOTO TO® TO I 
(b) < #¥ e T TOW >®TOT TOTO TO 3 I 

(bo) *tfra TOft to ethers <rf w^kf ^ 2 ^ TOR to i 



TOT-b , TOt?R- n)' 5 !- b o^ 




8 ^ 



?Pft?Ff 



8.i 

*rew ^RsjfP® f^f^ mm 4<f «ifw%r gf%wt i srpp srrft^wPT 

csfr^ mi 's w w wtt wt w% <*r# >rftif*Po <w?rm 

m^t 1%sst%^ % ^ csfcft i *rr c*tte «pt ^iwr 'wum 

\®eff *#?! '7D#t fp£?TC5 l ®Ul«*lPiai (Antoine Lavoisier) WPbJ 1789 ^TRPT C#a 

t%f% <R^ Wl'W^.C^ Cite 1%5® <K*W I %H's|0d bV'JsS ^TlFf 'SPT 

t^TJlw (John A. R. Newlands) wMt<p 'sRPtW m 2ff% ^Ffrsj c^pt^W C#s 'Q 

WPTRlf^F *RPf f^T (PPRTs *TR I 1869 ^TRPT !*t 1wf% 'SfJlOfcPhp (Dmitri I. Mendeleev) WfSTR 
twf% ^flW (7RIW (J. Lothar Meyer) <4^ C^RP! 5 <$m 

mm ^wm spm i *rr ‘*tfra ?n#t’ (periodic table) ^ i 



2012 ' 3 Tf=T ^UOTlI? 118 fi> evn=1 *RKf $UK^, I AtSWlfN 5 W^fRR 'Q *pPl^> ?PTI?R ^Tv^ft 
(International Union of Pure and Applied Chemistry), 114fi5w faeces. I tq’^ITC-J 0§rW 

WbTf «fl?Tt (71, ^snfj^s JfOT’f IUPAC ^ ^?T I ?R?s>flf[l ^tswlf%WR^ 'S jWlfciHa 
twffh (3TSR- aerate at <tpp# m (tfp# a#% 

<PH«m twi % ffiwt w eftt^ i ^rfc^, mm #fs 1 14 ft ctIfiw wa 1 12 fta aiawt m\ 
$,c*k& 1 ^rptw aw 98 fi> otH a^fsc's atsu aft 1 atf% dfla^at is*|wR7ft afh r ftRft au a^a i 
98 ft cateft awj 84 ft c^rtf atafaa cala am aa 4 <r atf% 14 ft otH oswfwn ^t*ow 
^?j 1 wiw <wt, =tn«^Piw ¥0 33t^ ^ fcsft 1 asH'olc'® twf% 

67 1^ C4hr f^RTi Af^pr^ a#nr a#> m ^re*tj 63 i^ wt^r 
4^ c^\ vs^s 'afR*r^vs fw a*i<i'olC's 'afR^-vo i waw 1900 a% 

' 5 TlW'8 301^ OTbr ^ ^5F I Wf^=T ®fpM l^hTU C4 ^il#tW C#fW «Mt 




fe 8.i : •'f^fTt ' 3 Tf#fa RF»jJ whr 



















































sPTT?H 



8^3 



8.^ (^f*T3>J 

c#® f^ f^Fim *tfra ^n- <tw#i<p w$ *m i sTfa’fw, *tfra ^f#f 

c^ym *m$ wtifFu i *r?rra ^ff#t *i?i c«f^ w?r ^ ’if « ’I^ish wr 

i w'm *tfra ^n#iw ct iupac *ifte ws ^ tsws.i*^ cwm ?m i 

4to «rr^5 *i% ■3Ti#r ^rr ^sr i ^rr^r^ ^rmf^rw ^^Tw^n^rr^tT '^P^t^tt : 

■ *1% ^1#^ Hft «l%r ^T ^«i^fa<t> ?# (row) « 18 fi> sp^t (coulmn) I 

■ gf%f& *i% 1^5 c«^ gg i I8’iwi%^fsi 

■ ^FT ’f^tW ^TlWf^W PlCb 2 f& ^llfw 1 4fi> ^Tf®t <4<pi1> C^lTl ^ SffiPfts $.GK& 1 

^f&'S ^Ff ’f%J ^Tl^fW ’!%[ 6 'Q *[%[ 7«j 4W ^S*tf% I 

■ <i% L4 c^*t mm, 1 « sgf 18 co i ^\^sm <i% 2 « *t% 3 

4 srf5f& ^ ms lc^iisf 3 4 <rc3 1 3 om$ $$ l&^w^r wr«rcf^5i 

■ ’f%[8 (FIff ’rfnns ’Fi % ’i^teiw af%f& ipt c^r mi i 

■ *t%8’e*ra%c ^ ^ ^ ivl^ itw ivl^ (^ ?ito i w 

wito fmm \ 

■ *i% 6 « a% 7..4W wa i ®w% i wa 18 f& sfc’f \s^ w c#r 

?R3I75. I <4CTW M ^*[4® €9 3 1 5 fi> CTtFIW ' 5 T^fH I ^lf% 17 1^ Sp’f <PC^ OTH 

wan w i <mm 32 fi> c^ ^%#r« mm \ 

FT i£R 13 ^©rfb I ^IbC^s RRjfj ’f^tt?T ^fsjMpFs WlM*) ScgPf ^ I RRjj| ^’f 

C^lWsI «l4 >, <n*T <p)HlW '§FT 2fW 'SffWf^lW #ll s f 3^TlW%?f C’lfa®! 

'»af& ^ I ^ Sfw ’f%?J ^ C^n=lC<P Sf^TTFW W^J < #®'o *Tf 'sf^Ff 

?m <P5 ^ ^ m \ ^ gi^ ?m ^ 

>Tl#f (§3[ 8.i) 



’!%! 


OT6 




CvflWJl 

^??m 


1 

IA 


2 

IIA 


3 

IIIB 


4 

IVB 


5 

VB 


6 

VIB 


7 

VIIB 


8 

VIII 


9 

VIII 


10 

VIII 


11 

IB 


12 

IIB 


13 

IIIA 


14 

IVA 


15 

VA 


16 

VIA 


17 

VIIA 


18 
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^ 8.b: < #5T^t#t?[ Pll^sj CTt«T 
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RiRjfRR 5 rrirr 



t&RfRftjf^s RR1R R|R% RffRTR fhR> ®F¥ W CRRC'a ’tit I RRlR (RlRR^RR R(RR %%£R 

r% RtRf^ Itor r# i 

■ rrkr rrIrr crcr <r!rr^rr *r RfRRf^s rr i 

■ RtRmTstcR rIrr^rr *r rtrr $:rr ^ tR«R%r i $:rr w (rRrr c®b» « RRmfRR 5 
*r m rr^ rrr i 

■ RfRlRTsfCR CRTRf (RltRR RRtRR >«W$) RMRuH R°vRJt 1 ®'IR SjR R?RTlR RRlR I 

■ crtrt rRrr wrr R?Rjt ^ir rrtr rrtir rrr i 

8 .vsf^f%s[ *tft?f ^3 

gfsmto Rff^s ^®i%r «n^ « rri^ Tt ceite fR®^ rrrr i ri^r^rfr atrir 

rr 3#R *J1^ [CART, RAf; RKWA Af®$n® Rl^ (noble metals) RCA] 4A°s AfAA aIrr 
R l®( [CAtRt, A 3 ®!; Rl(RRc<p Rl®; (inferior metals) RCA] fRCAtR Ir®® RRf RR I '^RfR?*t *t®f#)R 
W|A>£AR RlRAMl<l<P ®'Sj ^RsRTAM*! AR RAliM WlR RflAR 5 AfRR®R AfCA I 1 829 Af£A WfAR R'2ef% 
C$r. tstl^. (MRRftRlR RlRAtAfRA ®CRR AKA A^tfw AKR Sift (law of Triads) AAR RKRR I 

i£|fi] ^ 2 f : ARfR AlRf^tR CAlMR AlRAlRfRA 5 'SCAR A® ’RAT ^fb CAlZAR < 4 <pfb C^lcAR AIRARPIR* «(RA 
SflTT AAR 4 RA CAlA PsAlbA AA ^A^IrAR I 4 ^ l®Afb CAlACA 5 AlRATAfRA 5 ^ SfRAft^ ARrKA AAA 4 RA 
®#R CAlCAA ®CRR A® Iffbl (RlMR ®CRR AAR RRI CAlA fsAfbCA 1 ‘C®K 4 RftRlA 3 lft’ RCA I fW, 

f%%rR (7 ) « aWarkar (39) ®srr a® OTif&mcsra (23) AfRAtAfRA? m aar i 

1 864 AKA %7RW ftsfit WR fA^ATl® (John A. R. Newlands) (RtAFR \5f pir ®R sRRlft Alta At® 
SfA>A (RlAASJKRR C®1® 'S WPTRf^ 5 *(7R f^T (TT^ «|H | till 1%f^ 2 RbR <KfR I 

R^ 5 : (RN^TRtt^ 5 ^otWsf 'Sf^Rlft RlWRR 2|f% (RlRST^p^ *RRW 1*R OT^IT RR I Rt 

R%I Rl#tR ‘\i|<5<p (law of octaves) RRR Rfllw 1 

Rff*fRlR RRfRRfRh l^R© RJfC^p (RtRR^CRR RRlRfR^ «R iRR RWRR W 1869 RKR RffR^s 
(RtRR^RRR RIRRT 1 ^ WRR tWRlRRKR Rlf^RR CRCRR RRfRf^ (RlRR^R 4R5t ^RfR ^RfR RlR I 
iflR ^RR 1%f% R5tR fsP) RRfR ^ R3^R <K*H I RRfR RlRpl lR%^ tR®f%R RRRtR RIrW'G 

RRRKRR ^ RCRbRf W XR.cRrvr. R% Rf#|R WR^ R5R I 

RllC^PlWfl R%T ^2f : “Rfh (RIRR^RCR 5 RRRRRR RfRRfRfRR 5 «R RRRRR RRrRRT RR , ^W C«l's 'S 
RIRTR1RR5 if^RfR R%3RR RRfw RR” I 

i>S5>bo RRR tRSs^t (^RfR (RPRR RlRRfRfRR 5 R°sRlf Rlfwf^RR RR RjrflR WlR R% R^RRfRR W I 

RJlC'»I®ic<Pfl R?C*nf^s RRtR ^ 2 f: “(RtRR^RRR C#s 'Q RlRfRfR^ RRfRfR ^RRR RlRRfRfRR R?RJf RRRfft 
RRlRR^tR RHfw RR” I 
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8.8 9 ffm -Sfl 

awosIaw asm mt^fwA awtw wiwf'to® cvm>mcAw aiwmrwfwA «cww %%'os wmwcwiw c^tr acww i 
iw aiwmrnfAA «cww caPa-sr^ fwwjiA w wiftwm «it awi wiw i atffwwm (K) « 
mrsm (At)*a w wsnw twiAww Iacacw fwcwbwi aw i aftlwwtcAw (K) aiwAiwfwA m 39 « mrsfcww 
(Ar) aiwAHfwA «w acai 40 1 wfw aiwAfTfwA «w mwwicw wi©rfcwi aw, wiaca atiPmmcA mrsfcww micw 
3 sth fw aw i cacaca atifMCAw wsrtw aw sp 18 aww^a xa ^srfwaiwmrsfw iwm®cwc#s's 
wmiwfwA waiwIaw fwrcw MLwicaw wrest $*t XAmwf m aaw wi^tatiw Aw o smtsfcww wrest g(a 18 & 
mwPA® fwfww arreww mr^tj #fe aw i fw c^AAiiAeA atwmKfwA wmw !%%e\® wtsweA Awweww 
wf&wwrw wfH aw i 

am wjftw mwwew tewAijw 's carsw waweA csrewft i cafsw wMeAt atwAt'TfwA wm wew i Am cArewr 
CAteA W®fl> ACAAdH sfteA f^A caf^T sfteA I ^®tAeA CATeWT CWlCAW $CAAdH WMeAS M atWATWfWA 
wm att mm i wfws $eAA|w wm afwwteww wrest awai^ afwwtw aw a Iai csftm wm afw#ew 
awAr^r afwwtw aw i a% wtwfte© tmEH lAwjreww taw l%f% Aewt c^Awspw c#w « wtwtwfwA 

WATWfA ^TeWW ^fTAATT'AfAA WM mWWfft AWlWACW AfWfAA AW I CAfeWt CWleAW ACAAdH tWWTTWt ^FA® A(W 

wrwtwfwA watwIa tweww wwrw i 

1869 WTeA AJlC'&pA Af^fWA AWtW WtwPw Awtw WRWW, WWW aTWATWfWA WM AHeA CAfeWt WlWAt f§A 
A I 1913 WfeA l|fl>*t fW5st% CAWfW CAlWeA AtWAtWfWA WMW WHAT CAW I AWAsfos AJlC^PlA Af^lWA 
<#W WtWftfl® AlWAHfWA WMW MAT WTWAlW ACW AWfW *teAW WWCWtfAs ^a aAM ACWW I fA5ef% 
ATlCAp<pCA Af^lWA AWfW AlwP aAsCAW AAlW CAM AW I AIWA A^M Wmf AW CW, aiWATAfWA AWATl 
A'HCA WIWT sflACA lWMf% XlfCApA tlW a^S A% ^CA aiWATAfWA ACWW Afwwct aiWAHfWA AWWTlW ASTlt 
Awc^rwrww waai 

8 .<? A.C'W^W I^OTA (/*KW> ^1%! ^rl#l^s cwlcww ^T^IH 

tacw AM cwcwfl CW, $CAAdrl fWAJlwt ACAl- A% AlW% ^ff%% | vsfACA a% Alwf^ CAlCWl CAlCAW 
Awmiw ^ffltw tCAW^W fwwim CSfCA ^Al WlW I tWCbW ACA (AA 4.2) ACWA’fD CAtCAW tCAW^W fWATlA 
PPfAWT AWT ACAT I CAlAA^CAW lwf%^ ^dCW ^CAA^W fWATlA CAAICWI ACAf I CAlCWf CAfCAW WA^ #AQ 

tcAw^w twwms srrcA, a%^cww ca mwwrit acai ^ caIcaw afw am i cwaw- Aitwrc®R « IaPwicww 

ASff fwCWbWT AWT WlA I AWAW CACA AAft AlA *f%3®CWW $CAAdrT iWWP^ sff^5 AWW AWlW Alwf^ AWAW 
AWMT a% LA I A^gASTCW CAlftwlA CSfCA AfstW AWA CAlAA^CAW |CAA|W t%s# aHfbCW tWWI*5 I 
^TACA AAC®rt WAT WlW CW, ^ICAW A% AM ACAf 3 I 

lAf W#AA Wlfl^, AfWlWAalCW AWWlA^ W%^>CW AWf^lA ACAAj^ WMt CAtM fflfa A%W CAtCAW 
g[a 7f?WTf WAt WlW I AfACA AIM C«CW CAWCA ^|AW CW , 4ft> WWlCWWA ^?f 1 AW CACA tUlPfio IwWAit acWl^rT 
ACW I msk Sgf La mwpw® CAlAA^CAW AWWfAo^W W%^CWW tCA^W AM ACAl 1 , CA®FIT iWWAlWWfCW 
2(A A?WTTS 1 I KAA^AW CAA AAt«lCW AWWfAo^W W%^ACWW tCAW^W AM IWCWt AAC^t ^W AMW 

wiwwr arswr wrw i mwifwwA $caa$w wiwi wwwfA^ ^ caTaa^aca s[a l L a ^nwaiwi 




SMl*M 



8^ 




*tfl?T-2 « *l%-3 -4?J CWtfR CT W CTfiFET ^ <0 t^# ^ WR 

cwwftw *r%^w «fl> t^T^r sfrwf sp- 13 c® ^tr ots?h i c^rri *tfra-* 

'Q *f%-3 CQBp\- 3 C«K4 ip-12 *t% C4ftRf OTfa (Fft I 'S 1%^ *f%3\o"Csl 

SmalH t^fF® c^tri wtarer cw , f%3®cs^ «Pr $M43H «ift4 (Tra 

,, tf^P®T3ra %f^M ^??um met R*t ( 10) CTW ^TMI 

M®-4 c«ft4 <#m-7 *IW R W (RftRW tPR^ d %*sGJ stwt W ®KR?l ® d %*s?R 
2RR*t<jF® $M4)H RREP'R R??fTlW >Rf<E ®1?J S) 9 ! f^RR*t I W 9 f%I-'5s 

*tfl?T-7 CT W (RllR?! R%*m f 2R^*t w ®7R?ft4 ^ *|% Tfl#^ f^RR 

^f4®RR ww cwm ^ I 

^IjSlSt 5 WR WT '»T 5 t ^C?T Plft&rsJf CjPf^T^RTft ftcba ^R 5 C^ s -8\a) Shwl©rfD 41 I 

%7RR w? RfeljlRR CThCSF (R4KR1 I 



c#H 


$CT4iH f^irtR 


9 l^l?J Rlwf'ft'® 
445RR 


RTWTt 


N 


(g) 


<1%- 2 
ft - 15 


2ft it il®'>'sw R'lj-*'® i «(\sin<i ^ktri 

^ 2 1 *lfe*stil $W<WH 

?r??rjt 5ft, ft^s *1% 7f5?m 2 1 'sr®^ ^ 

5^^a, (5 + 10) = 15 ^ i 


Li 








A1 








Ne 








Cl 









^4-8\S:$M4dH t?RT7f C44 *1% Rt#fao CTftRsT 444R 
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8.fc CTto 

*f%T ?Tl#fas (3T C¥R?Tf f^s «r#MM (PTpf C^r, ^PT Pt<M C^T^pTr ^TWsm 3>W vat 

wt^ ^ ®rnfw ^ i «ir Mtm ^pj <?nfopi ?ito, ^it ?#?t «n^ i ^jfwc^ 

GFit^r (iwRw f^ttro *#?r ®r«n^i 4 ^?ra tojj *rt^ c«f^ 

f*t 8 ^ «n«rraif^5T i (Trtfem, WK/iPRim « *rm sfffw i PtPrr 

i w^r, 'q cs^tPpr ^fFs^ 

^I^RT^P 'S >^£bHR^F ^sj I (Pf (T^fCTT SjC 9 ! (pfPP1^C53 C^f® 'S WPTIsjP^ *Pl W ^W^bf 

P^favs^ ^ | ffPH- t 9 *- 1 1» ^TsR, % | 4 gf^ 

^r^pps wif^ met met wt i *i%r m#t?t mt 1 m cem isr f ^ 5 ^t#c 

sp-l cem sp-17 *iw 's ?3ppm stetw ^Pr <m?r (*n^ < 1 %) m#pa 

efts*) jpr mr i ^mpi spt- 17 ^efo mm « |m 1 mu w «n^i^c3gi 

mm mj ^?t i mm^m^ cwRif«^ c#s *rd ^ mtHtfm cm mi i 

mt met met mw 4 ^nsb 

%% £#p&t cw, mtmtfm mm, mtlmH *t%, ^*ttmm tim#T m# tmtP m 

^#f?J mPfcs ^^(PT *ff?Rfw | ‘ ? pf?J mPtW ‘‘’t^TtCm mtfm C«m iSTpm mmffm mm 
^PT ‘ S TT5I m° cmpTt £[cm ^ Cem Pi CM Pm mmffm mm ^T m mi I mPTMfm mm <J'®l'a 
mmi w^ ^rr^Tm^p®^ (1%% *t% mt% PNf c«ic^ 1st 9^ 9 fmr c fpR5 

^r??m ^ ^r m 1 ®r#c $£\- 1 iff ^t^rhs «rfwt *f% ^ ^ 1 - 17 

WT1C©R^7^ '5impR^ c f *f% c#f I C^TTT HC’IW CTPPT^C^ 7f°5fjf ^jj 

^Tfcsf % >JP 1 ^ I ^ P^CJI CStPtC^s ^'8 WHT« ^fl?^ I 



t^^:Prf%^ CTpT 
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8.^ ^ *n% m^, ^gi *n^, 

«¥!, *tjm, w*rm ctH) 

^la *ft^:’l%r Rtate $pt- 1 -4 sraf^W C^PT^ pm- Li, Na, K, Rb, Cs W Fr Iff at^ 
(alkali metal) gat aa I 4at skAiRg gtfaa RtRt lalaaf gga attj&®R RTfa « W gaR Mfa gga I 
agaRt^ R%wea ^raba^ ggR ara Atafaa eta owt) Ma ara i 

^<?ala «rf^ : ^g- 2 -4 ®raf5ga Be C«fca f a<a Ra aw etaa^ca ^«W at^ gat (alkaline 
earth metal) aa I 4Ra aa «RRaih iff at^a awtt I 4Ra Rtfaca #g gaR Ml aca I 

•^gts gggfgw R%*5Rsa 2 fi> tswaH agn aca ^rmfRRs eta owt) Ma aea i ^t; fgf%g 
eta fe>a< atfka area i 



^rg*Wa ctR:atg aiaFfta na- 3 RR 5 n^ - 1 1 ‘ ? fW $a ^rabaa ctgg^5, Wte caR (transition 
metal) fmm tataa i wwa ctgg^c^ faspg mm i ^at am agKt %g« a^a aiaf aa i 
gggftw aflmaa taaairr agR aca mlaa eta Mfa aca i r^rt aatRa war ^ etaa^sa mi 
gwftfeaa caR rr* Rlgcaa caR grat «ifr® 



: at?r aiaFRa aa _ ll cs AaRa® caR-mn (Cu), gar (Ag) « carar (Au) ^aga am 
RPt&t Pm^i fagiaR i %atfawrea ^aa atg arat agt Ma aaa 'ategaRs aa-fgaa « ^rjrj 
amwrR tafggaaa araia %rr ama aar aa i mm$ agt ai^ (coinage metals) aar aa i 



ajRRRRR:ta- 17 cs AaRaa caR- F, Cl, Br, I w At at 5fi> rRrp aawrRRRR (halogen) 
m\ i aikaa©R rrw<t aaa 4aatfr (salt maker) i aar aaaftw a%mr aa# $Ra|a s£Ra 
arajR aiRtMataa Ma aaa i wiRSRRg^a ^ra ^r RRlga aaa i aar f ai©r f^rawt t^rala 
«rai«lF[a (electron sharing) RTaiR la-RR ®cjMa ara I 

iaf^a wnata graflw n 9 !- 18 cs wtvm etgg^ta taflaa r la m\ i awa aaafaw R%^aa 
2 fm®r% R??ria twadjH aiar ^ grata aar tcaaSa WR-ggR ar emaa grajR caH aka graraw 
w^ag*R agar rt i Mta a^aa aka ar aigrafga lafaara afa at ctgg^g ftflaa ar^a i 

8.tr t%l Wfifa (Advantanges of Periodic Table) 

aataaRra^raiaa « sfRrraartlaga waj aara grafl aa 5 ^ ^rafaara arfaara (tool) i ^rrt^ grafl 
ai#s aataa wtwagi tcacsgaflR, a aRa 1181^ RRaarwaRrcgi rt g^ial^ Rkaa afg 
41^ Ma aa (Rgg-^RgRa, ^5ar?a, a^ 'Q Ma 'war raf^a, gaa 's ara%a) aa° 41^ araralaa 
aa eaaaw%a, atfa, i^a area lafaarr lacat>ar aa i 'sim 1 18lt Rkaa waj 41^ ara 
csfs e 41^ ara ararafaa aa laea aaRfe 4 7 21^ aa ata arar a#a aa fa raraar wrfa r , cattar 




3RRR 



85» 



toi 4fl> rflw « 4fl» flwiaR* ^ir i 4 <mwfl 

cel'* « *t>rsft* «ac*, ^i *rtv«t «m<£Ic' 6 ft** i *tcu* <cft ^*1 c*h «, n# 

>pi c>Hwi <i*naii <r$ aoitn. i*w, ,, »iw?fPF *wwww sw i 

*1% ’Hflfto* ’ifjjMft'* t»Ht*HI W7CH *Wi4 RpRlT 

»wwl *m ^nc» itfir I <qsR<pf-l -«£i fAo(jlw«i ‘U'El'e 
^ ; W ^5 ^W. «flPW R«t H'fl TO I TO dll*fc ^W TO*f& 

fe*R3r? «tcr toss *m i TtonwR dl*r j&fs, to$ ♦ttfat to* ftfrir to 

^}$QBlW* *W*fc**3TOU ^WTO »1wl ^^R<V8 dU’Pl^TOf *ITO$ TOIt «TO$ 




tri 




Al 


5 i 



$C*B TOfrte TOJ CT l-vlwl iTOft> dJtC*W RW ^Rt ^OT TJCH TOt OTW ♦ItOTI TOjRw, <0^$ 

♦to $c*TOf**« qcfaft^ *Jr dfi?»H ♦trfSwtflfa rtoi cpfw «tfK to •it'faSf 

dtTOTOfaRMTqpFtfTOTO«rf*i"lt4 qfcrfftfwiTTOi ♦tffij-3 -« $w TOf*!® dn*ptv«* 

c$r® TO*tt ctofttoi c*, <5nt^m to « w*TO*i|tto^ll!f toi *tfw 
TOftri dft*R^Sfl rfl® ^<*<1 TO I 4TOfa CJFlft* « Rtfa Mjl^lit TO*4ftl 

<m \ *fae ♦ifaTOfoc® wictoa^wjrfft' 5 wi 



TOPI TORf $*»JN &> $Ff W* *1% TOft 1W dHTO^f* rHJCTI TOT TO ^ *P1® 
^1*ew TO I <fl TOIfl <*tl ^W CT, *1% *lWf*ta *W)« TjTt MlIM bi\ q*NH I 

8.* ><i^ c4l*i *w *tf^5 tot *tt^ « ^ f^nt 

dJIc*!*' »flw ♦tiR « <#mw Rftafii *&pf *n*oc*i , i^tif i wt 

*IIM: (iw * H i to) 

mn*\H t «to« N^COj, Kj^yCaCOj, MgCOj, Ofrw i ffo (HCl)/pBWt 

(^hR* 8 ♦nR ^(0H) 2 , i4, «wwi ^fen*i, tor, 




ft«B 8.»: VII aulMln 4*WflM * VJlttH (i)Wf^l>IW fcWf *llRt» atfll 

, IRBR-W- >o^ 


























(to 






4^# Wfi&M 2/3 5tm Na 2 C0 3 aFs I ^5g%! f?Pfa atfe (7# g%f® <F<f ggm 

awj %a %a 43 ^ cata ^ i a%m aar cror ana taag aa f% an taag arra 

'^ 5 1'a a^f^a aTaftaJ *RW a>a I Wt 3 Tl^lf*S<r i afNaa afa37m WlW Waj ajlaw gWWT 
amrcaj faaaca aw afawia ^?aa atfaFs am ams ^ alaasa aampt aa i ^ gtaasm aaaa 
armt aaia C5#r aa i ^aa arta^a 4%fa^ ana am aana #1 afaa^a aa w ^ aa ms anaa 
aiwnaaa c&agaa i 

a%fDSea argaitaa? 2/3 am k,co 3 fata attar aa 1 aftan w fatsa c&faa aa 1 
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T. A«D (2#R W#IWt x lfel ^Rf <R I 
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^r%r«r^ 2 ff%cvs %rt©f w ^ i *tTRRw ^mss^s cw- o 2 , N„ f 2 , Cl 2 , 
Br ? ftssJtft I ^TKIW (T^RRT (T^RRT CTfalir ^ TjftcSET «lfos ^ I (W 0 3 , P 4 , S 8 I 

% i%s[ fifc®r ctM *t^r w <?jsr NaCl, H 2 0, HC1, CH 4 3«f% 1 ^ 

^ t%c*R ®rf^fcf*t% fM ^tw 35 ^ 'srf^r eftc^, ^ *f%^ ^rr% i ^r ^t^f 

<m\ w c*m fanra ®!f® m 1 

t^T fsrc®T >RC*||# ^*R «t^f <ra I qpoq *ftf5 *Ro^ ’t^Tf'J 5 ^ 

qp®^ ^rri ^rf*riw ^ef 'srf^r qrc ^ 5 1 spfiw ^ CTfa rt cfRRw ®n*M ^rm 

^f*f^J 3GlG $. 1 
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(vs) VQ 4W RTMTt *fl?R I 

(8) Mrf^5^R 

«?) «| 

(•b) ^rmf^w wm gffa^rr r*rt wv® *tm 1 
(h) 

(V) ^if^R 5 'S ^RRI RRR *1«RT?3>, xgb«il?^s, JfPRsf , C^»TR S'&TRW 

*R RTNTt ^SCS W I 



(*>) ^RRW «rta«ll <5TMTt <FWF® < 1 t?R[ | 

(bo) qm ^ rri rt^rrj «n^?r rimr w i 

(bb) ^n%«RR RWfRiJ g^3w ■srcqj ^rmf^ « w?n# ctM *rw « 1 





faj[ fafwn f^Rjm OTsirf ^rt : 

He (2) : Is 2 

Ne (10) : 1 s 2 2s 2 2p 6 

Ar (18) : Is 2 2s 2 2p 6 3s 2 3p 6 

Kr (36): 1 s 2 2s 2 2p 6 3s 2 3p 6 3d 10 4s 2 4p 6 

Xe (54) : Is 2 2s 2 2p 6 3s 2 3p 6 3d 10 4s 2 4p 2 4p 6 4d 10 4f 14 5s 2 5p 6 

Rn (86) : Is 2 2s 2 2p 6 3s 2 3p 6 3d 10 4s 2 4p 6 4d 10 4f 14 5s 2 5p 6 5d 10 6s 2 6p 6 
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^acaa tca#a faaim <$& mat ata, 4amt4 fafaam ^tai w fafwa c#aa camaat *aca 8ft 
kaata mm i He -4a wtf^ a° s ait 2 1 ba aata aHmsca ^a# ata ta*sa ( s ) ataaa 4a catwM 
*sa 2 ft kaa#t atat atca\ at He -4a wai wnft faaim l He -4a calwmt 2 4a°s 'aaitai 
fa%a ^itr^tw cammt '*m 8ft tcaata ###a wft aata aaa i 43 a kaata faaim afaaka 
aataft aaiata a^tac# calaa^m amtafaa«tca fafwa i aaif#a ■aaitai c^mrspa aaaft§^i *sca 4 
$t«i43H f#im at amta 4 aa c#r fat%^stca 4 aacaa #w®a wnft tmija faaim aka 'smtft i 

(?.\s '»i<5<p 'Q fllPT 

<miaaf <jca Li ^a°sNa -4a tmata faaim aaai; i 

fmtca Li, He ^a tcaata faaim 4a°sNa, Ne -4a tmata faaim am «a aitait aa i 

maifka ^f^icera 'q caafacaa ttmaffa faaim aaai i aatafmatcaa ttmafja faaim aa i f^rf^tavat 
■wcaa wai 4 f%aft cata cata faftaa c#caa tmrata faaim am aatm atka 4aa #»tca aaca 
aitaitaa i 

^ostwcaa catwM *sca 4a# ata kaata mm i H aaat^, catma wi akaa aaa 4ft 4a faa#®a 
fafwa aim ftfkrrcaa tcaata faaim am aatm atka i 4^ai caM akaa aaa fiiw aaat^ 4aft 
kaaafa sma aca (^asma cwus) at ^ogfwcaa tma## ^rai 4a# km#caa arm caata aca i 

7 faaf° itacaa aitait-facaaa caca 4 fkatC'® k#m a^at ata ca- 

faf^ c#aa aaataa^ fksrcaa awi kaata wtaraa^ma 4aa cm ataica aaataa^a c*ta 
*t%'*sca 2 # maat caffia «ta cwm #5 ft tcaalrcaa faaim am aca i 4»tca He -4a faaim am 
aatca at4a (duplet or duet) faaa 4aa camaat ^ca 8 It kaa#t faaim am <mIc<p 
( octet) faaa ata i 

<t . 8 alalala<p aa*H 's alalafaa^ a^aa a 5 !^®! 

Li, Na 4a°s Ca -4a cwm (Mm ttaa^a a#a a*ca camM ^a 4at at-4a at a#a ^ff% a^atft 
faaimamaaai O, F aam^ ttaa^a sma mta camM ^aa a^as faaim am a*ca i 

H 2 #a^tta ijtt ^csjiwa aam^ lit a^sr kaa|a caata w i 

4t «Rafa% c#r ttaa^a amta-smta aaat mrtaa mm a^aa #a aaa i 

^amta amtafaa 5 maa #aaa wai fa^ 2 ftam% ^ai arnttaa amt atatm m- 

b . caamrt c#aa caa a%^aa ttaa#t aetta cmrtwi^t ttaa#t a^ aka aaasma aaa i 

stf^ft aaaraat aa 5 ! atta^ ^ata iaataft fafwa c#aa ttaa^a faaim am aart i 

vs. 1 cata^ 17 ataatafaas a?aitf¥# cataa^a a^aa akt aata ft at- 4a (duplet) at 

’spta* (octet) faaa cm Ka i fDa ^^aa atmm tcaata ataawat 18 ^sat atc^s ca ta 




(CT*rc K, Ca) 8# wiwt *ow w*nw s< b*r #*i*ow (is) ^ w*sn 

’IdG^S ' 5 W5f <4^3 «i#<p #WW «i«3^<q e t <PW I 

^CflJl 'sPlJW RRiG'o W**H ’li*1 W*GW >3TWl PT ^lilG*!^ ^G<PSI 2lf% «lG r U?] «ll < P^ e t Wt ^R5 

^»i ^K^r^rmpf- 

BT «il^H ^"w »ihjc»( <n4# , 1«»)l i J v ' a (*ij '®lc < p shRR<p W*R <ig«i l 

<t.<t ^7#feR « 

’fPtffllPf Pltom « RiiG*^ R*ulpia 1^21 l 

•^I'olw G j ilfo*j1»i Rjig*is R^jh ®rt« ^im? Na ->3)w ’flwwNR^ 5 ^rc?ljt bb i 

^5lW PlW *t%^SBIW 4W# $G sr !<wS r ! 'OjlG’lfl 'SfTWJBf ^s#wt? 

Na Na + + e" Na + «iI*ig*«i yf# ^ 

2,8,1 2,8 ll#ca#BWtf$ =+11 

10# rg^^Sg'Hsi = -10 
pr#^^ = +i 

PI ^<P°1 PitPIW PlW Wt G<J|'STJ'®I ^GS (1, 2, 3) ^G°1 < W3*i SftG^ 5 PT ^l<P°1 G^1 g° 1?1 ^G'l^'i 

& ’tow WtWJ ctow ^fKTC R(SfsNll>| BlCT ipST «l^lWil TlWFt 
#^%?npisr ^nw n4tei« ^m#© ^ c#*r^ tprc#w tm ^bt 

^ 4* wt wvm < # s t^s w^twi wsnrcn 4wt 

^siw wsgwi -nmRw w*ira «^w $g»huH « cs#w «nwi 

4W# ^W43jH WtPlW <FlWPt fifcfjfellM 

&|G^?1 v lIsi»iH ^W 5 4^ GWR5 WlW I >31# >3)<p<p WWl^ 5 ’iWSfl^p© ’lfw c fts WW I 

v tsi j il‘J s G < p <pj|'5l«'i WPl I 

Pt*IT W1B5 GjPlRc*^ BTFSrFsT *©GW tPT^f 7, PI# tBH#W ^W«|JT 17, «PRf to* 

«lKfC'W tPR#W TOlJT 18, G^llerJvol ^SGW $C*1 4dH ’WlJt V I 'Sltow tPT^f #Wjm *1*5 W ^BT 

G{PlfilG*1fl 'srlw® >3)W# $G®l < wH StBTtWW I 

Cl" ^(Iwpiw bi©f 

Cl + e" Cl" 17#csi#Piw^l4= +17 

2, 8, 7 2, 8, 8 18# 3«4EfrW ?1«t = -18 

C5f#^1^ = -1 

>31W# RG'l^'H sw W 5 CW GSPlRl *BPI1t ^W 5 ^ 5 Wf*l1^I^ «il*il*i<|\® GSPlfll^ «il«G*i ’tlW'l^s WW I 

v ta*il^G^ > , 8|jhl*i wpi i 
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%$ <tA: %wf3sr ftum 

ftftrm %stw ftftsrro <sw GFtft? #siw f=tesr t^T^r ftrjm =n« ftftsra *m?{ cwerM 

*st<® iir# #f w ft%fcra 35 # (duplet) ^ ciFiftt «tswf^ c*n®fM 4<i# 

tprcflrr sw w ft?^ CTicfrst wrtft (octet) fttim ®n® 1 

Tjf^ a^H'J 'SffCT \s^R ftftfTR a^H'J ^slW C^fsfFsf >®W«I ^W<Wj*tn5 GFfflR aWRf'JfFf RR 

WfR <£Rs ClFlf?R (7ft RH^s tW^Hlb Sfc't <Wd Li + v5fl?R 'Q F" ^fRRR *lf?H^a | tjfl? 

^3f LiF (RftTf aft^s 1 
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ftflSf a 5 ^ : 

4<pt'»fca (TitlwR 'Q ciptf^r awRf^RstRisa (TtfMrpj dpRtt® (NaF) ctTaf^ a^RaftRt (Rats 1 
[n®H'©'»M ^ : ' s rrMwPiiirst ^nt®, aaT=Tft?rR ciaaft® ^a° asrlRRR 
a^raftRt ^ <Rat3 ate i 

i> . RlfflHpiSfR a**R ^W$l R5R '5JJl 5 tt/Tf^raT 5 J 'S ^RNOSH <Ksl RH li)^ 5j^*t <K*I ? 

Mg, Mg 2+ ^TlRR <4R° O, O 2 ' 'SfRRR RfwRvs ^(TTf (RR ? 
vs. RRHfSRR (R>Rlt(lvb*i RsIW #1 ? 



RRT-fr, ?Pn?R-W-i><*I 
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w t^r^f #i ^ ^jr^xsr, *rt^ wf$ RRf» 

aW W Wlasp I ^Jlfr?R « 'SfTRBKR < # c t^ ^ | ^JT 5 RR « ^THKR <!Wtft 47 R 

^mf^w ^ w i 

tmiH 'siwR-sprrra ?rtwr «ifte ^ttsbr (*ri^ ^hr) ^jriwp^ (Wtepp *jw) ct ^srtwf 

^®T TOt 'Sf^jFs sff^s \s|(.<p «||i|R '9 "^R <K .®1 I 

ijfij wf ■srf^rrcsr *lffo w ctM i 
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fi>4 e.8 : NaCl 4?T 5 5tf#R s ^*R «1^f 

wrt gfm^R , srmf ^ ■=trws ri#r sp l « z.^ a *rt^ 16 « 17^4 n ^rc*tr 
^ mu? i *i% *rra% c*R *t%*®csi t^r^r «Rm 

^ 5 1?[C e t, $,M4!iH WR Xf 'SRT 'srf^ *1%^ 37?Tl'5R ^5T ^TlW WT RRIW 1 ^ iff^T Xf RW R^R 5 

'Stmifi aw ^ #i $«?# ^ rt i ^twj "<jf^xi ~$m Al 3+ ^rr i ^q m^ai^wi% 4 
Smiri #i w x*«r <#? w rn 

^spii <r rrr l csf^ 20 *tw RtiRHf^ R°sXTif¥^ c#rs[ 3& gf^«RR ^®r 4<J 

(duplet) « (octet) ftffc *RWt W l 

dAWfiwi 

, varfifWt , « CIFlftRW t^ljR fiOTR §3f ^ | 

4 w c#Nt i 

' 5 f t fl^ 5 PfP5 i R *®R ^RlR C¥£a ^ RU> ? RfR >44fb ^ft^f^SR ‘‘iRRt'l ^RR '5^§lPSR RRRPJR 
RKR Rjj? ^ ^R ^ft Rt£ ? 

4 c^a ftf%rm ^r Irr tr rt® w^j ^agrcefc^ aw rt # 7^ i 

pct® ^W4lfi*i m w f^rTCTw f^im ®n® i 




Rt^JjfCBrTR « CIFlfWR^ C?Tt®fM Wf^ 







6b 
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4444 4l$7l}l7'SH 7SFt1?H 1444 



%$ 6.6: 1f%^ C4t744 $W<WH 1fot4 

^mt^m to:4 4*44 4k4m w 1f474m c?n®fM *®7?m wnfft ®rf 4 s 4 k 44 W 4 j ^ 4 mt Rprsifw* ^nft 

tfW4 4k4m ww 44%4m 4 fi> $7®roij4 sw mt « 47mtw4 i 4t$$t7®r744 3 f& t744t4 sw 
mt 5 fi> t^f^f #i 2 Brr©R i 74414744 7 fi> $t®to 54 #i mt 1 fi> $M43H sw stTmm 1 
4^4 mim>4 4T7«t m*44 4k44 to i wm 4^44 C¥CS ft 4^74? 

744741 741744 4W <4^s ^ 5 (f^ 37 f??fj^ $ 744^4 Sfc«t mt 4W4 4¥4 44 I 4444 <34 W4I ’srfff fm^H 4% 4T4 
447® ^?J 4t 74 74474T 741744 W®f4 4^74 1 

744144 ^4k44 7443 ft 4^74? 




tkff.'b: $74f5«H tffjm t^fi-.^: Cl 2 ^4^4^f 

744t 4t7^ Cl 2 ^ 4*44 *tk44 (343 gffefi> 4441*34 74tWM *5744 <44# 474 t744t4 (4mm 474 ®f4 
l44#J®t l4fW4 444 ^4^44 t744tlj4 fatJPT 41® 474 I 

[fiw 43 : 'Slfaceri 'Q C5Ft^4 ^J4 4*44 4^> r lf&i£| TO3*4 4*4 I 74 1 Hfi>4 C^Cifl 344 447 74Hfij4 (373 
%F«!4 744t4t44Mrt44l] 

^474 ^474#® 44t 7#44 ^1 ^rtms ®744 74 tf44 ^47575 I ^ % *441^ 4441*3 #74 444 74# 44 
44m ®44 ft 475 44 s 44 I 

H^O, 4tf44 <44# 3*3 4t Tjj^fi? ^OgtOT4 « ^4#^%^ 4454^1474 4^1 

#lf7®744 41?n44f445 47# 8 , <44 $7=1 flH #444: 2, 6 I '5#7^t7®744 4t4lf44 4744 1 , <44 t744lj4 



#444 1 I 144744 t74f|4 14444 4t7®4 W4J *4%®744 44#8*?t *®74 2 # ^7443# 474t©R I 74 
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Iwt RR : h 2 o, nh 3 , C0 2 4R°s ch 4 R'RR R^RR RR Wf& ^-C$R5 1 

RlRtl 4 R°n wf& R^-C^rR? $w<wH rrr R^R ^RsRR Wd? 



$rgbi rr2M rrrrrrt w crri rr wri# ^ 4rr# grf^fi> rrr 1 ^ i ^iw 
W rr <s[<n^ c^rat <rr rUf^r fwra rto i ^-^r « sf&rj 9 m ®trrrr <rTR 

^ RR R^>R RRR WRT $,M4>lH ^sJfR Rf RS^RR WRT W5t *f% R£RRrR ^sf 'slWfl CR^ I Wf Pld&rCisi R£RT 

rrc*ir *nt tpwflrr %jir ri?»r wrt tpwflrr c*rmc^w Rtwj cr w «ifte ^s, 
RRWt# r*rr rcr i 







• RfRRR's Tjfi? ^[RFsR RRRT'^R RRRJ RRERl^ R*RR Rdb RRR 5 1 

• ^RR ^°RR5RR 5 lf} RRRf 1 ^ RRRRRTR 5 RMRRjH CRfflR fRtR 4R 5 Rf ^RRfRR 5 RMR^R RRR R^ Rf 
^5R RRRt^ RRfRsftR c* tR!R RRR I 

RRERlff ^RR Rf^s CRffRR 5 ^jRR 5 (CRRR O-,) ■>R(Rl'§) ^ <4R° CRfRRR 5 -WRl^ CRfR (CRRR C0 0 ) R£R I 
9?% WRlff ^ RSR ^afRRlRR RT!% WRR RRR 5 (C0 2 , CH 4 NH 3 $5j|ft) W1 WRtR RRR 5 
(H 2 0, C 2 H 5 OH ; %TRR t^TtfR) 4R°s f^% R 5 ^ WRIR RRR 5 {RfWfR (S 8 ) , «rf®R (I 2 ) ^sjlf^} i 
47RR ijrr «TfRWfR 'QRlRR (van der Waals) *fH? RlRf ®rR^ RRr 5 Rf rsr vsfRRlRfR c«ftg RR i 

C0 2 , CH 4 , NH 3 $®jf% ^^R^R^R RWJ «TfR^!R 'SRfRR (van der Waals) R% CR§ R*RRt HR, RR 
W >4RT RTf%I ' 5 TR 3 RtR ^R^R 5 ^ i^RRR ^R (R^R I 
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(t.v m 9 \<p « wtvte frWj 



RRRRR 5 « ^Rf?R (RR9(vs RtBf) : g(j%1^ RR RlRFR 1 ^ (NaCl) « f^f ®HRM 'SflRM ^5 R(R fRTR 
vsfRf^s RR5 1 WRR (RR5 R5R I NaCl -<i)R spHW 'SRRR 5 C#T <RR RTR^R^fw^s ^sR «?R 

lR^ R^®r Rf-'S $.0$ RRR I fijfRR ^RRfs^ ^RRR 5 RN RRR ^st iR^tR R^®f <W, ^>(R -^bHRR 5 Ir^R (R*t 
R^f^R RFRR ^t^RRR RRt RtRffR (RCR 5 RRCRf R® RRR ^R I RttR 5 'RfRRt ^JRRRR RRf Rff% I 
R(R RRFRC^R RR (Rtf^RfR Rft^ l^RR (^RRf 4 RftR# RR, f^RI RRR RlfR f^RR ^Rt?R5 
fR^tR <teRR> RR, ^R ^fRJRR CR «RR ^RWR^Rt RlfwC?I%R CR«RR RT®rR« ^CR I #fRR 'SffRfRR 5 R°7R^s : 

^12^22^11 1 



f*WfR R 5 !^: RH^R CR^R CRRt RR 'RRfRR 5 CRlRR^I^R RRRfsR 5 'Q ^R° RRTRf^l 

CRlRR^R RRRt?R5 « ?R^Rf?R> 9^- ^RR RJlRJf I 








?PTf?H 



Fosfj: *hi^p s 's sit w wm wi WoWHfra *1% <mf*t ra i w’laftw 

>lV|d^|f#t Plsk.’l 53 ? ^TTBT <47M "sraj g<h 'STFWm 'STIFPT ®rf^ssf»f% tggjsfl^ tt^ 5 1 ] 



Jj^lWl gW’Fs ^tW)PlR<i5 ’lf?f 5 n e t gtffe WMfgl WlWlgl «fra raiWlFf CTM/^TlfWlW 'S 'fC's 
(T^rr^t raw ^®t wi©» w\cra# fgfe ra^.cra# ra^ff wr ^r fern ra ra i ^ra*fJ 4 w ra raftt 
wmf*W I WlWfW Wl=Tfg| WMlgl ’ITftl"ff^W> ’ifwgH ’fifths raMlwl CWM •tTl’Ilfi H^tijprltfy i\ i\ ^ f £v5\ 'Q 
fe ’fife fes ra i ’ferara ra wm i 

4 wmiM raw 4fe g|*f Wfra» ’fra «tet Wfwfe ctH <flfe g%qvs ra,ffe?f Wt WlWlW 

CWf*tW '5t*t raraf# CWM ’fife ij^l^o ra •Tf^SRJI C<H ? 

rtwr gfei fe (Giraffe srm w wrafe cfe^re; gffe rafes fe gfe rarar# 
rafera tfe few rag rarai# fet ’life gffe ra raf% ¥ feraiirarara rarai# fet wi 
rasj's g%^s ra i ra rara ? wrafeww ra ’itfra wg^» 's fecra*^ raragw rarasf 
craiw<Fs tffefe 5 fe rafew fwfewm wife wra i wife ram grara ^feraraw ^ram 
fet ira rawi# wra craiw^ ferfera wife wraw ’^wra fegirapra wraii 
wfera wrara www ersira^s tfefera wffe rawrgw feraram ife rant wfe ra i wiw 
w w%ra rar^ffes rag^ g^ ra g<R wife wrara 5 srrtww ^ ra i fera 

rarai# fera crarifwf& wra ra i ct rarai# ra tot c’fifef&w ^ ra ^ra c’fira ^wraift ctK rar i 
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Biif.bb : 9 ltf%I i 5ig^0 CraifflfD 

«rnfe cfe raiw 's str ^ ira 5 1 ^n?fe cgkra raiw sn ^ ’fifra fen sir ^ m 
^rfe ^ <$<& ramfes c%:ra ar ^ ’fifra iw fe^raR sn^ mi wife ra i wwraiff 



raMw^ram wrai mraw i 



wfe ra ’fife gfe® ra i 



H H 

/ \ 



O — H 



n. 

L- Na + 

/ 6-0' 
H X I 

H H"° x H 
H 



»- cr 

-H H 

*H 6 



f^-.b^: - ^ wgwspnfe Na + « crm* 










) : <4 <i# *irc3r/tosr g^t , ma g^«t to 




t53f e.bO: g^%T%F ^if^S'f toj 

, tw c t ^psr ^°s Atsto « ctosr Effete tor ^ i srmt£ g^sw ’ffw^s 

*rFsg g& wf ^ i ggt 1 ^ fggF <#^1% 's ^gl^gtfl' ^¥iw asmst i 





t&3f f.b8: (TttfMTsj C^lWl^Wfl CF«Ttg I 



'®n?T's f^ cter c^tpt ®rtcs; (w ^ir^rtorr (MgO), soigto (A1 2 0 3 ) giww 
^r^r* c#t, c®fto '5R 3 ^t 1500°C wwsbt ^gfwgft'D ?tkr> i gw^s <psj wRw?r drMg^ 

<P$H 5 5R 3 ^ft?[ STRR 5 I 5.C°1 < r 5H TFTfPT <PSIOd *Tf ^C 8 ! 4 if^t t^J<5, 9 |9 r$,* 1 <psl(;vo gf I 




t&3f <?. b<? : Fff% (Si0 2 ) , flsR 5 *8 5jFFl$CM C^im 







^8 



SMliM 



fp’®! ^ : < pRt r ^ T3fi> ^wi, Rij^ 'sMiiHlfl (V 1 ^ stw^ R’jrc ^PHlt) c^*t ? 

(®S|J : I)s)£<F Sjf®1!> *1^ ¥1^ ^TRSf 2fKFtt£I> 2ff®f& <fR"[ ‘ ? t3'p RhHJ 



<?.<& *TF®^ 

c®wwr ®iw, wft, ^ti^RPriw*] £®R T^wf-wRMf, epf, 1w^ 

cu^fiR, Rf®^ c^r <mh «p i 47 ^ R 5 ^ '=rcr c^rwr *t^r w=tf, 

9mv^ toij Rotrs ^ wpm mu$ ® 1 ^ ^ «fi^ 4^3 wnPr 

^T^fH 1 ^jRt w >r«t c*ffi ^ $M4iiH 1 “Rri ®#R 

“RtelW ^[THI (RlM*) ®|fFTf?r dft®PT^3 $M4lH RSQbJPT C«P TjjCS' eff®W RSQ^ilCT*) STfcef 

^w^jjwsi ®iwr*f ^ efR ^ 5 1 ®R *n®3 c^ftw 9 iwp3‘ w^st c«p ^c?r wf 

*rf®^H7:® p®tt^ w 1 Rp cror RR£ sfflw eftw *rf i <w wt qm 

^ssw ^c?r ®?i 1 $c s i < ftiH ®Rt 3 i qf^ qapflpn < # c t® ^?r RhiR<f c^iw 1 

<4® $,M4!iH PTS' q|®q ®lq*R7?It RvifefM) ^®T iJH WF ^ | '3TW : t%T ^M^djOW qP^ 
*n®^R?s ^5® ®h 'Q Rp, < iRRtR®t, *T5RR®f, qr®p®f 3«R> RRtRRw ^P5 ^ i 




©;©:©■©.’ ©".© .© 



Ibiil f.b'b: C.<P®1 1 C->1 5 5TF?H 'S $.C I! '1 < I S 5*1 



*sm <iqpRp cq ’isiHwsi ' 3 rtc < *r ^tr^i ^itc^ 5 ®tc^ *rm ^**1^ <ic®i i 

«n^?r R^j^ 9 i1MI®m < m c f: 



(-)mstw wm?m5 (+) 

*U 



G 


o o o 




G» (E>^ G» 






o o o 




0 


©-►©-► ©-► 





R® e.bH: i 

^ *rN5 ^ R^j^ ^’tR^rf i gk^% «n®^ ^rfRr®r^ w, 

(^ciiw a®r^ ^ ^nRrRw m$ ^p w ^ ^?m wwt ■#% -5 tf |: n®f : ¥ sm 

C^fT^ 5 *^1®!^ SflT^W Rt^F WfPT (SW. ^®17^ R^J^ <KW I fbiilfb 

=T¥ <p$)t«i5. ®r C®T^M pF® ’fl^ I 






sMliW 



*ifh r t cw c®Tt^f, c^fsiw c^ft? uppf, c^if^wsi srpc ^ 

<KW, WPP, Pfrfp TlWf, PPtW WITS' ^s#ip WTPJ f>PP IW'jTC WlPWlf^ST WfPFf WP I 'WW^jTPlW W7PT ^[WT^ 

B -4w ntw fw% wiw^iw wp i 4 tp?tcp wfwwif « *»p#wtf %*rp wp i 




h . CW 'ipWP'TWC'P WKRP '5f l -j7^s *m\f^ ^ WPP 'sRP #t WCW ? 

p. ^w4i5h ®rm% w. wpiwwt 

*t. wmrafwp wr w. sthsp 'swm ww 




[4*!ftW A, B D sf#¥t 2p^s C<FtWt CTfaP efips WW] 
wt-cs , spttst 5 ^— cs'sr— i> o'sr 




shI*m 






VS. D c^lWsi v^M^? 

^.2 *1. 3 

*t. 4 ^r. 6 



8. B CTN^- 

i . ^ *ifo w 

ii. A (^ tFF#T TTH W 

iii. D 4<f ^ ^csr ’fife 5%fs ^?r 

<f. iii *f. ii vs iii 

*t. i v3 iii *r. i, ii v3 iii 



C#T 




cslft 


A 


2 


15 


B 


3 


15 



A vs B 2fft#t ^ef; a#Fs sffN 5 ^] 



<$. (^flWM $M4lH ? 

*f. CaCl 2 *lfww w C^T? ^TNJf ^ 

BClg Ctfc 9 &'f^f^l 5 1vsf^jp|j)^ \5)^4 Pj*W p^jij V5(f^s ^5]<|<^§1 <[f®>i< ^JMlt Til'S I 





#3f-X 



§3f- Y 



X Y £(#Pt C^lwt 2f#^ T^J] 

*f. Na ^ Na + stmsm f%^sf c*fll ^ c<R ? * 

*t. $# 9 lW*lXYCTtotCTR \s 

^T. X '5f|JlPi < P 'S •>W£<||'§) S«$J qjJOHsJ cfK ’l^f < Wd 5 1'S Y <P*f f T'3 ->W*||'§I ?1^f <K3 «fl— ^$->1$. 8 



^JKJf^l 




^ ^jf?r 

<? $mr 

t r^ to ft rImr RtRRdR^ *rmst i^rrr Rmm ^bh, ft «ifon*t 

's Rpf ^°sff Rf^rKA ^rmw% mi ^ ^t ftRR rrt skriwr ^ i 

RRS’ RPTRft^ t*fC^ 'Sflffh 5 RMHR t^RR ^T'SjRRTfR I ^WRT RfRRpR iRfaRTR RRf® 'S 
9 f'TR®k r°rit, 'Sf'-j^s 'Q mu^ R??ot R'Rt <wt's ^ i , $f i j, rrrt^ 's 'rrr ^ rrt 
ct <3tmu$ cerfst, ^ifR, w, r®, wa 4 rrI% (pptfitos'e *mt rrt R¥2 ^ rt i utor^w 
« rrr «t*Hi?f wri <p, R??m rrsr rrr i ^ R°RfJR rh 6.02 x 10 23 1 WferR 

twi% RStwfe'S RTtt^RtSaR (Amedeo Avogadro) RIR RiJRfR < s\z<F WlffottRtSff R??l7t Rt ^TRsfcRCSaf 
2R2 5 1 6.02 X 10 23 RsRJR 5 W^, RRRf 1 ^ Rt AlRR RlRR^lft RRRsfc RfRRKtR 5 CR1R RCR I RRtRtR ^ 

RRRtlfa&RR, HR1R fam Stoichiometry RRR RfRfRs I 




(i) CRttRR RlRRf RIR^fR RRR RRR RTf^tf%RP fRRTR RRR« RIRR I 
(*) RRSJBTlR ^ a^s R 5 ^ RtRR I 

M crTcrr affty %&§ ® crrt% wa rrr cr^^ir 9m^ «im 1 

(8) 3W ^RJ « tats RTRRIR ^1 

(<?) *l'o<Mf R°R% RIR^IR <RR R°17Rs 'S RtRfa^ R?CW tR% <telOs RfRR I 
(fc) CRlR « CRM^W affa, R?£W « (Rt®r% RIR^IR RRR RtRRjfRR 5 RftRRR t^s 4R°s RRvstfRRR 
<t>?KA RIRR I 

(°i) R1R1#(R RfR5^ e tI Rtfiw ^RRR C«R^ ftlW<P 'Q ^RfiM Wf%%R #|f^s WRt RRtRR R1?R I 
(V) (RRtR RpR 1 fsM RtRRt't lR®f?T RRR I 

(b) fRf% RT^R W RRfmf^ 52T RiRRiR W ^2 I 






shI*m 



'bb 



fc.i cm (Mole) 

(^rm #4fWH 'Q sq>i|%JC«H t%s[ ^ | #4fwfCT £SM 4M C=Tl^(f*f^ ^ 3(4 ?R1?IW 

*44 4M C44C*T( Wt’TlslPl^ 34t$k Pi 14*5 3p)4(4l<! 5 <pffCTT I C4(®T ■fJ fH <P 34$ 3pj4(£3W 

ifl<P4 I £444 , p54 3f ^=Tf 44 7 43 W^I 'Q b^SH 4j<4lW 443 WPTl-fjfH <P 34ftsk 4>4t 

44 7 T(4 'SRI C4I4 4<F3 4145(4 443 54 I ^W43443 44F C4(4 3tP( 4*Rps 602 X 10 23 R?4J<F 3(P(4 ^I 1 ^ 
<[4 (rrt 54 i P&4 4t 4R(4 w©r 444(4 4(4j£4 fsm ^ft 4^4 5 M's 144 5 C4FR4 5 444(4 4T4I44 f54T4 
454T ^PiR «T5T I 4(4l4pi4 1 34(CS(4 ^t 3f44(454 5 «4 (^WM 3f44T3 4>4( 54 I C4TC44 4TC4 «£44 44 5 4 5 
^fa/f^pTSlKj^ 4 ' a 4 5 5 4(4(15 I 4Pil4p(4 1 34Rs(4 ■ 5 tlW 5 TT c tf%^ 5 «4 ^44T ®rr^5 Sffsj IA444 5 3444 
4434 C 4 < #sn c t min 4(4 ^tt 3meet4 ^ otr i 

C 44 M 43341445 mi'fe ot 3 f 44 (c 4 ^jtcsrot (602 x io 23 ) 344 ri 4 ( «n?R 3345 

’fmcsk C4(4 4F( i ?rc?ijifl> ^s 4b <4 ^t% w 44prrc3 «mr ^ 4434 s ^344 rm #4<R4 

444(4 c? 3444 iit 44434 44H 44 4 ( i ^trpsrto ^jr^ 602 ooo ooo ooo ooo ooo ooo ooo 
%4(R 3444 443 4t4 1 

444(44 wt^ w 12 1 ^# 5 , i£w csrm 44^4 602 x io 23 ft 4345 12 sim i 3 tf 44 

®r(4f445«4 18 1 ^<rf<j, ^ am ’itte 602 x l o 23 f&sk 4345 4(4 «4 18 sim i 

^J4'534 

l ^ftosiw^ = 1008 stm = 602x io 23 ^ 344^1 

l c44 ^%cwh = I6stm = 602 x io 23 ft 344^1 
1 cm qRiceM ^ = 32 3(4 = 602 X 10 23 ft ^l 
l c^mr 43t® = 44 3(4 = 602xi0 23 ftsfti 

^Acmz^ttw^ 

445 CSTT=T 3f44(3 343«(4 csn=TlW 4(W4 4(?f I 4>ft4 , W4 W 4ll%J (^TMlW ^(?j^ 

I 'Q W( 4>iR:eiw CSTTCSTsT ^rf 7 ^ ^ I tw 2W4 

Rf«sj 4411 ^ ifl ^ 5 CTIWji 'Sffgxs 7 ? ^TH ^?J I ’iWRi^k '®Tl%jvo«H 5 H 'Q ^sf^TSTUtW ^ 4 ^ Pl«sl%T I 

^4^ "mek ^i?p^ ^r/jm ^fm i m#n?¥ m ^r 4 irtiw ^iw 7 ! m \ 

'S m 4 fs<^sW 4 Jl%f 4 mcefe ^Tfw 7 ! ^sjf ^5 *$.<[*<£ ^ | vstt 4 ir% ^mek ^mvs 7 ? 

%h wiw ms m 's wr amw 7 ? i em$\ sm c \ ^mi^t « «in%r 

^msk csmrm i 25 °c ^r^wzir w l "4 T|[sjss%i 2W4 « m ^ i 3^4 

'5R341 7 ! W C^RTTf 44%I ^fFlC^k C^lMW 'STlTpF 7 ? 224 l^m I 

l C4RT ^r 44 4m 44%wit®i ^rrt vss sw4 224 i ^\^sm l ^ 32 4m 

®i%^Rr^ 2W4 wvm 224 9fc\$ «i c^rm ^r 2 4m ^itc^ic^ra ^tbt^'s m 4 w4i?j 

224 ik&mi 







So 




PSf: i£1^5 gftsj RjjPiI^s ^fp 

p*mttppi 
CaC0 3 , NaCl, H 2 S0 4 




^|W : ^ P PjjPlRpa Pp *IP% Wp 
pot 'q apt ppj ^nrr^r f^p a>a i 
H 2 , 0 2 , C0 2 « H 2 0^ 






<F|5f: tpf^T® mtife 2ff%f& «fp «I 
f|p P 1 

H 2 O d , NaO, HC1 fe) 




^iw: appp «£w snw csrft 

aapp pot p i 

C 0 ,KH,CH 4 ,0 2 



fc.vs CTl®T 

BWfBF 4<f# (^?iw ^ cth?^ wf& <wf n& ^p bj ^t wht 

^rm i cw, C0 2 ^ btb? « ®f%®R ctow w?ra *if&s i btbtb *isi>rt$ ®t%wctw 
wif *nw p C0 2 p *tfos bt i &:>•« , ^ on=T *mt{ ^ csn®r ^%®r 
PSTP^ BfBt p <4^ CPf C0 7 ’t^f BCW I C^RTTT BTfBt p WlMsI «W C«P CPP^Bt f^P <P 
^rf c tf%^ s pw pt ^nrr i 



9 lSl' s H <Ksi CPt (P, 3 P 8 Sffsj Bf%C©RP PI p 3J?I <K*1 I 5 ll^'s 

x 5rr c tf%^ Tf°7^s pt ^nrr (pfP 5 pw « p^a <p) i 



Rq«W P 






mwfp pw 


WltP ajWtpP 


3 am 


8 am 




cppot = app p/ p 


312 =025 


*6 =050 


co 7 


atTTPtfpp 






z 


<ppom pp cf \ pbd 


1 


2 





^ 'b.i : t^k'isi Pp Ptfp p^o t^% 













<mrcma amar amta ms amraftas cror <mftaa ataaa mtta maa <mftaa ^ 



afamia ^ ta% asat ^mr i ^oijic«H csfhjftc'M (HCi (g) ) ^ csn®r aaafj aa* 

C5fH CsFtfaa aaat^a ?m ^a i msfa 1.008 at 1 atPT ^$c£ll«M 35.5 aJPT castfaa aamf^a mfiPt ^ 
^a i ca*tM 4a# atca 1 atPr *l$oiji»M 'o 85 sltsi cjflfaa w aNim's $a^$ *iSmii 1 aTPr 
^ojiteM aaat^m^ 35.5 sjt*r c<piRwa *rw ^a i «iR>Rtf cstfRa attar cata* atta i 



fc.8 i»ik«wi 2f®fa (Symbol of Elements) 

aalilM sift# taftaa aaar^ta* 4a# grfk^?r (Symbol) amitai aa^M a*at ^a I <mftaa s*3l*M> SflSlfir 
atfatali I 4a# a4 at^ at% mt*mm aan*t m\ I %sa fir attaa srn a*f (Capital Letter) 

maat Ssafif attaa sm at% (Capital Letter) 
mtta fiffer at ^®t?r ^ft'w casttat a*f (Small 
Letter) %a <mttaa •BWI^jW aa^M 
atat calcaa a#^ 5 PPIT ata talcas $*cafe attaa aaa 
a*f 4ai (Stbiacaa 7pm aaait ca a*# caft (Stbif^v© 
aa 'oic<p awiatPt 1®tta a y ®l<p caat aa i <*r^if*fa s calwa %caRr am 4ai 'sicis Si&ta't 4a^ ?i<pa ac°i 
l^rl^ ' ! it*iT s ttf i r ^5^ sr^Ns <^an ^?i 1 c^rt?rr c^n?rr ‘ s T^sn« 3 ^ -sttst <??n^s 

*Tt 1 ®tta C*il 0 = 1*1 t '!J #*1 «Tpf (Pttastaataa I 



amat^ d'»)<p 


JPPI « R'alfi ^f?r d'»)<p 


swa 'Q ^fmac'k 3d'®l<p 


R*i <i</fa d'»)<p 


am 


a€fa> 


%tsRram 


d'»)<p 


am 


a€fa> 






Hydrogen 


H 


Aluminium 


A1 


Chlorine 


Cl 


Ununseptium 


Uus 


Boron 


B 


Cobalt 


Co 


Zinc 


Zn 


Ununpentium 


Uup 


Carbon 


C 


Bromine 


Br 


Chromium 


Cr 


Ununoctium 


Uno 


Oxygen 


O 


Nickel 


Ni 


Manganese 


Mn 







a^ 5 «».$.: rffttaa ^?tafsf am cata 5 c^roTjt RI»^ srSfa 



caftaa ^RifsF am 


cal on* ®ulfi5«i am 


calcar 


Sodium 


Natrium 


Na 


Copper 


Cuprum 


Cu 


Potassium 


Kalium 


K 


Lead 


Plumbum 


Pb 



^ 'b.® : c*ric®is -uin;-i am CSfta 5 C^rOTJt ^«I<1# d'Bl < P 



: a^ftaataft cata* Rfo?) amis 
a*ta talwa a^k«=a ^>iRm=i frofa a*ta 
f*ia*<pca» c^T^rbe 1 



a#f: ca* tc*rr 4a# attar 5 stm aiSo&iwM « 
10 am GFifaa amt ^tati $aa^ aRtata 
attar hci ac°i attar casta Narnia 
afaatta maf^ ama 1 



‘Plef: at% m t JC'o ^ *l$CKalC«M 'S 

«iBwMa afaata aatasta 3 am « 24 
am 1 aifta 1^% a 5 ^ 1 




















c<lN^l Ml'erJ'o'l (Valency) 



C^tFTh 






«nw ^sj^r w cTOs ' 



«nt* ^5 c^pRf pri^t c^fM ^r i *rm cwm waeeiw tPR^ ^?di 

MlMsI CTO ' 5 T%*W a^acsfW C^gft^ ?R*lJt C^lMd C^Tl'StJ'oT tawa a>CW I Wk®1*l ^RCaa 

toij $w<wH a*l?n:d cawt^ §m<mH *rc*BT *iM5® ^r i ctI^pt^ 

afawa%i cwst at (^rtwpot i ataatafa^ ^artfaf 5 ^ am caTa alaam%! 

c^nwrst w i <^rt^rr®T ^ c^t catFia mi wlm ^rw ^ wft m<fj at i aata 
ataFta PiRshi caFta ataiaaw ^aj c^ikaa arca ^ ^ at, ^wa catwast ^j aat aa i 



cafara stito caizaa $m 43H faaj m 



aacaa 

■wataa 



a<kaa 

a^acaa 

CaM® 



catwM 



ls 2 2s’ i 

ls 2 2s 2 2 

ls 2 2s 1 2p x 1 2 

ls 2 2s 2 2p x 1 3 

ls 2 2s 1 2p x 1 2p y 1 3 

ls 2 2s 2 2p x 1 2p y 1 4 

ls 2 2s'2p x 1 2p y 1 2p z 1 4 

ls 2 2s 2 2p x 1 2p y 1 2p z 1 5 

ls 2 2s 2 2p 6 3s' i 

ls 2 2s 2 2p 6 3s 2 3p x 1 3p y 1 3p z 1 5 

ls 2 2s 2 2p 6 3s 1 3p x 1 3p y 1 3p z 1 3d 1 5 

w ^.8 : caftaa $m<mH twia aa°s wiwi 
iC'Qfe'o war a^ta a*ca 



<wa cat®r'M ^aw ama® ate i 



He, pMg, 17 CI, qF, 13 AI, iqK, inNe, i^S 










'5j. ' b (Radical) 

^ CTftRR RH^CSI *tf^s 4R# Rt 4R# 'RfttRR (S|p 




'53. ^ tow 

SlC^J^fb wlMd (W 3#^ (S$n ) RftR C'sRR 2fasR> CRlT^lR ^R 5 ^IWs (fiia ) RttR I 
R?£W RM fRlZ^lR 'Sf'^s ’RR'Pjj; Rf ' 5 ff?RRR '5f5j 9 fl^ 2RRR R 5 ^ I fRRT'TR 5 ' RRRf 1 ^ 'Q 'RtRfRfRf*^ ^flRR 
(*hmr 5 Rt rtri^) Tm cter ^ Rf^s rr i « RmiRs shrr rm ctH *ifos rsr 

vsM Rj^ RR CRR CRfcRR CRfi? 'sftR'lR ^IRJ RR I RRM<P 'Q Rf'fl'ajR* '5flROIsi 'SftRtR^ 'STCRR 

CRfSO'sf Rf tRRff^s 'RfRCRR RRR R'SRlR R>Wf, <4<pfb iflRJR 5 RRlWR 5 ' 5 flRR ^fb iflRJR 5 RIRMfR 5 
'RfR^RR RRR Rjif CRfR R^R <KR I Rsjb iflR^R 5 RRNR> 'SflRR ^fb 'fR-Rf c tT'5[R 5 'RlRCRR RTCR Rp? <?R I 
<4<t>fb f%— ^TR|^<P '5ftRR R$fb iflRxp RIRRsilR 5 '5flSIM*j RftR Rj^ R[R I RRlWR 5 'Q RfRH<P 'SffRR RtRt ’ifS's 
CRftRR CRR1R RRR RRF51R5 'swt SMW ^R°s^Rl^^^(?NT^?II 



R’RT-bo, RRlRR-ci>R-boR 








S8 







f 


. . Si 


?rcww >RWTt 's 


cfelW 'W°7W 5 'W 


wwj aaiwwTW W-, 


wwm^^rfww 

'S vs(W 'SftWR 


"feWifW 5 AfWW 
'S 'slw 'SffWH 


*Rfe5 


CWftWW cfe 'SffWR 

wrwmw* 


CWfeW CWltl 
^rtwR 


Cu 2+ , +2 


S0 4 2 ' , -2 


1 


1 


0 


CuS0 4 


Na + ,+l 


P0 4 3 - , -3 


3 


1 


0 


Na 3 P0 4 


Al 3+ , +3 


N0 3 ", -1 


1 


3 


0 


a1 (N° 3 ) 3 



^4: 'b.'b: WWMpF « WHMlWS'STlWW WtWT ^If^o ^OI^fD (few W I 



w^tw : cstffe wwmiw 5 « «ti?r fe fell %*t few 5 ^ cw^ns i 



fwwm wwfew mm fe few w feiwfe few fe®tw wm fetw (few* mm cwwt ^w i 
wfe^few «rf fe wwiww* cfew* gfsfw (prof ^w i cwwcwr (few cwr®rM, wn (few >rtcw *p wiw 
wwr ?m*\ w*cw i 4W# cfew (^t®o^tcw* ^ cfew Tp N wjt «nsr (few Wife feriw 

CWCW* WWs CWWf ^w i 




www cfe 's 


ffew (fe <3 


wws fe^w wv cfew wcwtfew wwfew 
?RWxt 's mm ^rra 


cfew ^RWW*'® 


'sIW CWiWM 


\®m cwtwM 


aww cfew 

WWWt'^W WxWJT 


ffew cfew 

WWfeW ^T??m 


'5[^WI'S 


H, 1 


Cl, 1 


1 


1 


1:1 


HC1 


C , 4 


H, 1 


1 


4 


1:4 


ch 4 


C , 4 


0,2 


2 


4 


1:2 


co 2 


N , 5 


0,2 


2 


5 


2:5 


n 2 o 5 



W fe.H: fell few W?Jfe WM feo <K*l4lli (few W5TW 








JMliH 






'b.b' 

gg 'Q gfgg 5 <K*t ggg s\>^ ggt gg i ggg g^\s gsgtg ggg RPssj wg (gtfg, 'SfTHeggsg, <4Pi^) 
ggKt wfi g*gt gm i ^gireg gtgg 5 %geg n gtfg gtg^tg ggg ggg g*^ ggt i <£$ gggeg 5 
w%t ggg (Aquous solution) geg i gtgtg eg ggKt g%^® ggg ggg g*^ ggt ^g \steg gg geg i 
gf% ^s ^i?j^ g<R;g fgf%g gjggtg gg g%s^ qtgeg ggegg wms\ fgf%g ^g i ggegg gggtgf ggregg 
fg%g fi% gegei; i egigtfgf& ggegg ww ggtegg ^gf& H1% i 




<4g egtgfg ggegg egg^g, <4g fgSig ggeg gt ^g c^.fg.' 8 ggeg ^g cgfg gfggtg gg gft^s gteg 1 egfg 
egtgfg (0.5 egtgtg) ggegg gf% fgrtteg 0.5 egtg gfggtg gg g%^o gteg 1 ^g 5 tgtgg ggeg 2 egtg gfggtg 
gg g%^s gi<pcg 2 eggrtg ggg geg i ggegg gtggg gtggtgtg ^gg fg®g%r, ggegg egigtfgf&eg tg^geg 
g?^riw gsgf ^g : 

fgfggt 'sfggtgig af% tgrMg ggeg g%^» gegg egigg°giteg ggegg egtgtfgf^ geg i ^eg M gtgt 3gt*t ggt gg i 

fgfg£ gggtgig ggg a^jfgg wgj gpfe gmgegf ggggg ggt gg i ggeg tggrigg gtegg g%g® gt ggj 
egtegt gtg (gtgf fgsig, ^g fgsrg, 2.5 fgstg g^itfg) P)e^> geg i eg ^rtggegg ggg g^s g>geg geg eg 
stfg^egg giar tgeg geg i afg tgfreg ^g cgfg fggteg fggtfgg gtawt tgfg£ gggtmg wgj gegg afggtg 
am-^geg iggtg ggeg geg i fggrg^s gegg afggtgeg gtgregj egea ggegegg gfgjeg fggtfgg gre^ 
gts i gnegegg greg egeg gtgt ggeg atfw atfg gt fgfg gtfg fgeg fggtfgg gteea ^gm^g ggg fg^ gfggtg 
gtfg fgeg gttfggg ggg g^s gg i ^®§gg gtfg tw g^cg ^t?r«g iggrfg^ gtg ggs ^ ggeg fg#^ 
wngtg ggg g^s ^eg i eggg, «rf«rr fg^g 0. 1 egtgfg wmm Na 2 C0 3 ggg g^ ggg wgj «ngt 
ig^g grmwg greg 0. 1x0.5 egtg gt 0.1x0.5x106 gm Na 2 C0 3 ig%g ggtegj egeg ^rt*rt tgftg 
greg ggg g^s wi «ngt tg^fg 0. 1 egtgg Na 2 C0 3 ggg g^® ^eg i 





jRRR 



: 

1 1 CaiaiagacaaaFaTga adc*ller«i 1 CTH 

0.5 'PfBlsr «ll*|V 0 C*M 0.1 cam ^aaw^acamO. 1x0.5 CTH 

1 cala =106 31a Na 2 C0 3 

0.1x0. 5 cala = 0.1x0.5x106 stlaN^CC^ 



^Hr : * flfefir o.i calm at o.i (M) am *ihwU (%® ; CuS0 4 .5H 2 0) -«sbt gaa sp^» aat i 



«.* cqtot cftm 

CaM mstPla 5 Gal°l mi ’IIS's I C^lc’lsi CTf& 'OCflfl '5TC*rr C^lc*il c»llc®w > 1'0 < Ml '»f5C < P ®1a 7 R<||'0 

aca i catca c^pi^ ma^at aiafm aaf^ <aro (100) aca i catca cancat catcrn afaac® ^a# 
wt?[ a^aat fa4a aair aa i caaa, -to aMwU 0 §c® ; CuS0 4 .5H 2 0) -*sbt cam t 
aifta ’trot ft4a aat aa l catca calcasi *1 '» < psI aval's RPr^J aa I ■'HRw ftcm ca ca»lcil 
31® (SiCast Casat Cata^-at Caa ^atffo alaCNjlcefl 'Q «il%icercisi ’■I'stoI 'srf^sf aca I cakas at CastCat 
talafc Wta ’tTOT a?5% fa4caa W catcaa ®Mf^5 ffinf 'sflcafm* ’®rKf^s m fa*fa W 
aca I 'spssaa 1 ^<P'»lc<5 ac'oj < pfi> c*nc°iiq m 4ai ziwitoci 1 ®n5C**t?I m fa*fa am catca a'TOt 

®a fa*fa asat aa i 

^OIjlOBH <3Fl?fl§5 (HC1) *lJlOT'^Q!jlt«H « CsHRi*M a^TOf a^ la^: 
albican CjHaftcw HC1 -m'atcaf^'al4f^m = (l +35.5) = 36.5 I 

catca ^lRc^lc.«rc , is '=ilc.aPp < p ai5wMla<p ®a = 1 rnicsplRjcas «ilt ,v lla , a > maHlaa 3 ®a = 35.5 I 
afttft l wm a*3fe = 1x100/36.5% = 2.74% 

CiMQem aqfe = 35.5x100/36.5% = 97.26% 

■TO aMWlJ 0$C®j CuSO,.5H^O) -«£BT "TO, I I 

„ ^ 4 2 ' ^ CTO *I1R: CTOT 3lfa CTO1 

aia^ia , ^men , atacstcsn « cam aim „ 

^ ^ . maa war amata fam catcm 

a^ia4a: ^ „ 

. _ ^Rc<pt'»« i srt aa i 

am aiacipG at ^tcm mtfaa* a*ca*s = 

CuS0 4 .5H 2 0 

m'atc3f¥?'at4f^m = (63.5 + 32+ 16x9+ 1x10) = 249.5 l 

catc*t am, awia, ^cgm , *i$oi*i»m « crot aif^a ^af^as w aaro 63.5, 32, 144, 
10, 90 I 

asaicaaa^ = 63.5x100/249.5% = 25.45% 
aiaroaasgf® = 32x100/249.5% = 12.83% 
qfeieBtMU = 144x100/249.5% = 57.72% 

^ciblwwu = 10x100/249.5% = 4.00% 














<n% irqft = 90x100 % = 36.07% 

* 249.5 

IfoT^r : HC1 100 CuS0 4 . 51^0 

iflRT <Rfi> >i^<|Tv® 100 <Rf*f <3H? 



TO: PiijRf^s riten uiH>iqcfe) 
*t^t ^jFa ^ I 



To: RijPil^s «ten mM^*iw*i 
1 *l's<psil ^ i 



H 2 0, H 2 S0 4 , Na2C0 3 , NaOH, H2S0 4 , Na 2 C0 3 , NaOH, NaN0 3 



'b.io •I'o^l cMg<? c<jk’1s ' 3 ^fT ^^c4‘ v o 

CTOTt ciric'is «llC v lRp<P < H?Rt c tf^'5^ A ifl^,«llc v lpp<p «lMR<P 'SS 

dnCTsr = n x A x 100/M %, 4*lfiR n = wtolii wt c tfw >rc^-4 ctIto tori i 
<4^ ftflH? ^ WJM W 100/M -4<I 'STR I f^1%^ (R^sT ’•fcTO 

TO TO cTOis «hc*iPr» *im»imTO ^sr rar to ^siot m <w 100/M 

utotoi to TO toTOp *m»ihTO w m\ 

TO ^BT TO® «MWB '5[^o *fT WFs TO?l TO I <3K3^ TOTO WF® (H 2 0) ^ 
toTO trww* {(H 2 0) n ) sfhs totp^ ^toto ?rcgf% ^r, ^t$ 

gTOiii sfhs '5(^o R^jiin ' 5 R^o sro *mr i 

TO^Hp® RuTO ’TOI'J^ws 3TO TO 3 ! 5 ^ ^r i 

cTOR «lc*t 'ailiiww 88.89% «w 11.11% i ctITO^PitotoTOs: 

CTOR (Rtot 4 >Rm« 92.3 1% <SW*)$llljle8rM<l 7.69% I etat ^ TO*: 



R<m 


'ATOjIMMjH 


qfolceM; 0 




c»ik t 'ra “teTO »k<|R> 


11.11 


88.89 


h 2 o 


BHffggi 


“- 11 - ii.il 


88.89 

-5.55 

lo 




11.11 s 5.55 = 2sl 

TO TOOT 5.55 TOT TO TOT) 



^ 'b.V: C»Jlt.°1f) *t^5TO 3^ 


























h?r 



‘Hr 







^ 1 ^; C 




mIct* *|vo<pfil -h^R) 


7.69 


92.31 




ciJlc'lSI 'IvsxPJll 
«ilc v lRp<p HI^^HR^p v»a 


7.69 ^ 
— = 7.69 


92.31 

= 7.69 

12 


CH 


OTipt c « h *i?pnt 


7.69 s 7.69 = lol 
W 7 . 69 MW^) 





’b.k: wit"!* C«ft<P R% 



'b.ii “ 1 '©<PSll tf 4 c<P C<ilc’^ ^ft£ < P '0 

«lHR<P ^IW® ^T 7 TC£<PC' 0 S C*T c<p|c*ll SjftW I C<PlC*'ll c. < plc.*ll C.<Hc. , 1s C^£3f ?RC<PVS 
if)'^, «iHR<p ^fs.o<p'o «iR}j) ^ I ^Icsra c<n c’ifi ?rm» 8 CH viW, ^»I3 'siIHR<p 7 Rc<p'© (CH) n l g^Ic’Iji 

«iMR<p 'S?! wt*tt $II<pg°i n -<4W 'STR ^MR^ ' 5 fs.c < P'o ^ l G<ik’ta «iMR<p '»?i 78 

■^pf «j hR<p -f 5 r*f?r : 

7 w: < P'o = CH 
WFs = (CH) n 

(Rtefr «iHR<p mx 1 + ^l^c^lwwfi Wxl)xn 

= (12 + 1) x n 
= 13 n 

13 n = 78 
n = 6 

^©aR ctat «iMR* = (CH) 6 

= C 6 H 6 

fiPiiiiR<i> RR>*iic<p jfw 9 ! fc»wm *hj iimrafap ^ tot i 

OHIilR* Rfojt'® (Chemical shorthand) « cTOt gfen^s v\m sfim i 

sNaR*? c 5 ! 5 ^ RswMR— 

i. sN*iR<p Rfoiil c*r ^ 'olcm*? RRhj<p (Reactant) <4Ri(R 

toltiaw (Product) ^ i hhwR* Rl&i**i^w RmtFf «aw. 

$<?TPi*l^P ^H' 9 tlt“t 1 ®W R^R (=) vsfjfM (— >) fi>^> C^RTt ^ i 

RRnito <*rcs|fto Rfo*^ <4Ri i£i^5iR^s ^■‘tR mm '©Ighsg < p ctn (+) £ 3 ? Rgji c^pit ^ i 

vs. ^mina R1%3 <flw$ ctIctst ?wr 

tot i RR>*i<p <«w. % <rM ^s\ ctRsrt «Brm«p ww *ifoo i ^ 

VSC5W 7 Tvy l P c t «l^jief <p(,*| I 























8. <35^5 'SRSRlt pjfcsfa 2PI^ <T*|3 )s 'sre«JT <?Ptt ^?J I djftsft <35^5 

(Solid) ^ (s), Wf (Liquid) ^ (1) <*R?,sU1%f (Gasious) ^ (g) <?Ptt^ l 
Isfos<p (iRi^TPi Rg^igs (^twt c%*fa g^ e t (Aquous solution) $TIwt (aq) I 

<PlS*1 "^t ^Pil^lc^P '^RuG'^G'IS Wte ^1^*1 <PSG"1 <PlS*1 (IV) <p|^-T5t^-'0|’9||$V!s 

^ I 'Q '^GW R&ss 5 (IV) «rsi||$\i5 I RQhi<p <P$*l , 'qfaiG'ew ’tll^)s 

^#r (IV) 'si^l^ *Ut%r < t'it<f i fafoais : 

C(s) + °2(g) *• CO^, 

<whf>wl>j 4tfwU ai^i^i^ 4 A®?r fifas?rr ^t?r <whPml»j GPl^ltc®^ ^%r 

g^t, (IV) sum «aw. *tPr ^bt i Rftrnu m*Na*t 

CaC0 3 ( s ) + 2HCl( aq ) ► CaCl 2 (aq) + C0 2 ( g ) + H 2 Oq) 



'b.ivs *W's|<P*H 




2J^H ^SJT ^ I shlsRs* R&sls 'Q 



'ogss wc*i t> c°i I ftfern J i^l < wic e t fs&ss* sUf(C^ c»Hctji v I*h 1' , J3 m*?Ut 

•Rtc^sr <*rc$ csta ’Wf msut i wtera wf tort naa 

mww* mw sirai# tout (2, 3, 4 $®#T) w\ ^ i muiR* 

>l5)<PS c tCT 5 ms^sf «r*iJ faPr<5 C<plwl *Tf 9fl<pc°1'Q '=I<1 0 '1'<M <PSl I 



i. RQhi<p 'Q ^HIgis m'sC<pvo sjs^Is <pgs R&sls J i5l < w e t C^Pft I 



C>. Rfoi|<f> ^r ^#5, 'WMo ota Rl&l* 

Svogss Rr®sj tout sj*m ^u»t ^t i 

O. c>llPi < p ^^IIgis %wl' , j3 toot ^r i 

8. R&sls •^i>i'ol<psc e t R&s<p mUrl^Uo ^4rn??Uf Regies sj<rIs ^?I I 



>IJMmI5|*||»I 




«oPi^^nw1^&?n^Br iijwc'iPiaiii »wft'b « 




^BT I 



Mg (s) + 2HCl (aq) ► MgCl 2(s) + H 2(g) 



^ R&sl •>w's|<psG e t sWtsj gspII^'I v ls»il'^m??Uf ^i»('s|s fs&ss 5 HC1 -<^W 2 sfUt <psI ^ I 

•arc® 'siUllJ G»nG°1S 9 1^n^ l ' 5 Rt i T5?f I R&SlS >^l»l'0|^'0 >>l5)<PS e t R^’l: 



Mg (s) + HC1 ( 



(aq) 



MgCl 2(s) + H 2 ( g) 

csMsri^ e w i 



A l203(s) + HCl( aq ) 



■► A1C1 3 ( S )+ h 2 o 0) 




ip iftrc 



«IJhaplRillWH aaRl^RsaTl RRR AICI3 — «flBT RIW 2 TOT, WlRc*M *l?Wl®t^W0t RRR 

HC1 — «flBT Rica 6 Rlat W Rtffit RRR R*im ^RT 

$aatRH 2 0 «fl?T « 3 TOT fljfa TOT 3JT I RQ>«H RiM^o >|5l^et 

Al2C>3( S ) + 6HCl( aq ) ► 2A1C1 3 ( S )+ 3H 2 0q 

RJMMPlilla RltdjBW ^3*® a*JCR WMWPlilR «|«||$to, «il$CJ}IC6M %l$fl|«||$«» « *B1R 



Mg(N0 3 ) 2(s) 



MgO( s) + N0 2 ( g ) + 0 2 ( g ) 



Rftflbi Rffaaca Hi^dJiteH *bpii^ toot rrr assna $aata N 0 2 — «qsr Rica 2 aiaMai 
aaafi Raw rrr a^ata isrt $aata 0 2 — «qsr « 1/2 aiat «p*r aarr ^a i Rl&ita Rwifa ^ifwf 
1^®f: 



Mg(N0 3 ) 2(s) . 



MgO( s ) + 2N0 2 ( g )+ l/20 2 ( g ) 



AgN0 3(s ) 

Na 2 C0 3 ( s ) + HCl( aq ) 



Ag (s) + N0 2(g) + 0 2 



NaCl, 



+ HoOn-v + COo 



fc .*8 C 5 Tl»T'Q?JW?lf^^lfwt 

fafa$ afaaia tafasaa* ^aa fafoiic<w afaatcaa « fati^ar a*ca i 
afaan Rfta^ caw afaan $aata ai^at aia i a->iiawa ca Rtaia fa&ai-f® fafa*aas <4RR$aatcaa 
aRnlcaa %fla aW aa ^otca 5 Stoichiometry RCR l shl*iPn» Rfoiila RR^® caw lafoiia 1 

« ^aatcaa Raw, can Raw <*iaa®caa1tRta asataiai 



2Mg (s) + 



2MgO (s) 



2X6.02X10 23 



lx 6.02x 10 23 



2 CRlR = 2x24 sJR 1 CRlR = 1 x32 s|R 



R&aia 2 R^ajMwPiiiR «w ^ «ifti»wa Rica aw 2 ^rjmmPkiir 'aaift'b 
catcRa %ica rri aia 2 cam rjmmPwir <w cam 'R%srCRa Rica fl&ar a*ca 2 crir 

voi'sni5.\b <pw i 







44t44 



Vh 



44>fi5 Rfo*IC4a W C4£45 '5R*[4^44 5 lit ^(44 Rfo*IC4a W f4% : (5 414 4Jl4HPmm 4P® W 414 



mRmf^faatw?) 



t4m4 mft4m4 ^pri^, 

48 4m ^jr^#?im 4i^f4faaT w 32 4m mK4 

5 4m 4Jt4F#4m f^fa^rr 44m 2±_^ stm 's^rawsi mtc4 
* 48 



= 3.33 4m 



mK4i 



44# RI&im* w ($w ROmm ^443 ^44tw4 w ftfa: (2 4m mjrnwfmmm 41^ ceftm w 4m 

mjt*iwft*im ^44s[ ^4 ?) 



fafa^aia 4^4*44 ^rr^, 

48 4m mJI4wPi*im 4l4j' C^ttm 5 miT4Hf>mm ^44iJ ^ 80 5ff5j 

2 srm Trir^i^Tf^rsrm ar^ c«?mas 4m 

48 



= 3.33 4m 



wa *ta 4te4 <m, 2 4m ^ n&\ Rfamt « w 4m$r% 4Rmt4 m444rn 

44<m> ^4 I 

^443 fcWBr w c«f(^ (iRsflj RRaima «4 R% : (io aim mtf4F#mm smrt© 4mca w 4m 

®f1%R^R 4C4f®R ?) 



Rfamm rnfmm4 m^mra, 

80 4m ^jr4^#f?rm mwrt© ^443 4mFs m%®m 4m®m 32 4m 

10 4m m?nt® ^443 ^wh w 1^12 4m 

80 

= 44m 



*ta ertem ct, 4 4m mrc4 fafa^rr « »% 4f4mrn mxf4?rn1m?rm «ri^ m444rn 

<MOo ^£4 I 

fc.ifc PifafiK R15»«i^» (Limiting Reactant) 

aprmf^ tmfaara 444f4m RR-4<r- 4144m, RRam RRmrn mi4 444415 4am 444 ^54/44*4 RRm^w 
4m®R m44Rm 444415 4mr m¥4 54 mr 1 ^4<m4 imfaam 2 44mr^mtt4imf44m 4T^4 4H:4 Rfaam wmi 1 
4im 4m®m 1 44^4 4 44411 ^ir^mmrf^mrm 41^4 mrc4 f4ferm W4j 2 mi m%®m 4im 
sRmrnm 1 tw t4fa4i4 4 44411 444imf44m 41^4 4K4 Rfaarn W4T 4 mi m%®R 4im 444415 4m?m 
f4faar mmurn 2 mim%mR 4im mmf 5 ^ 4144m 1 <4$ m434m mir^mfmmm 41^4 f4f^vR&44 4im 1 



4mT-bb , 44144- ci>4-bo4 




RRtRR 



tRfaRR w ^R^ifRR ftfRRtRR <sr Rfa^ rtcr tr ^rr WRftk fcfcRR- rot i RRr^ 

c«rr $<?tiotr *if^rt*t %rr rrr to rIrrh c«rr Irrh rrt rr i 





0-0 ^f%©R^1 

O RFsR RXfflMpRR Do RTRCrPrR 

t53f 'to. 8 :RRf^°sRf|5?KW RtRR 

1 f®^t <I # s rM' (Percentage of Yield) 

Rmr#Rp Rferm rrr <r w RRrc- rir?[R rrt ^r 100% rrr tr i wra fRfR 
RtRmfRR RRto* ^thirir (Analar) roti wiririr RtRfRfRR Rm<N^ stm 95.5% tRfR RR, 
•iRRRCR 5 RCRRR1R RRR fRC?tR%I RRSf RJR5IR RRT 3R I RlRtRfRR RRR$r fR^Wt 3>^R 'S 

tRfRRR 1 } *Kf%R tRR iw RRR I 100% fRfR Rt WlR frsfllOTR RfRRn fRf^° s tRfRRJR 

CR£R RjiR^vs RfRRH CRCR RR 3R I RfRRK l&MtR RR RlSRt RTR 'Rf X&RRftRR RRRRf RfRRttRR 
RTRfCR RRM RRT RR I 

^ _ RRRR StRSMtOTR RraRW xlOO 

tMtOTR *RsRRT RfRRTR = 

RRrt crcr Rrr^s ^riotr RfRRW 

RRSf : 80 RIR CaC0 3 (R 5 ^IR to 39 RIR CaO RlSRf RlR I tMtOTR RMRf RfRRTR RrH RR I 

'b Air ipo?l C^Pl *n% ’It^rf'tf^r^ 

RCRl^tR iSRRSRR: ^s, f*!%, iRRlfRR 5 (CRlCRpH) Rff[>, 'RlRWlfR, f2jR% ifi^fRRR, tlsW, 'S RfRlR/ 
t*#l> RIM I 

(gfM> M ?IRs CuS0 4 .5H 2 0), RRtR RlR# « % ^ RlfRR W Rf^s I Rlf^p 
fitoRR (RHTRlR) MIR RlR#R R^f %T I RlfaRtM MR R|R#R ( CuS0 4 ) R^ RRfl %T R#R 
MIR RM#t<p Ss#RM RtfR R^l^s RR ^R° RlRl R£*fR MIR RlR#> RfRRs ^R I 'sIR OTSTTlR ‘ i jCR 
'S R£R MIR R|R#>R «R Rf*HlR R^R t&©R ^IRIOTI RtfRR «R fR^fR RRR ^sR CRRlR RtfRR R^sRRt 
RfRRfR 1^% RRT ^R I 















CuS0 4 .5H 2 0 ttttt ► CuS0 4 

OH 2 U 

%f ^ ^ 

1 = 249.5 fiftsr 1 = 159.5 sfTsr 



V8^t«r«fw 1 csn®r (249.5 siw *nfkp %r <r:%' 

w 90 stm ’iPr ^mifks ^ 159.5 
stro mf^tN ^rmr ^ i 

^twsr *rM: 9tfm 5 7 srrsr 

CuS0 4 .5H 2 0 <& <?rc*t to %# 

vst’f T^hs i ^»ira ^5 ^rrm ^rr wt 
*IW Whs l ^im '3Tlwfe <}4 >iM ^s?H *i?r Wt 
OTQTft <PW 5 ^s ^slw kf4?r I 5^ k(4?f *Tt 
<m?i ^sh ^rni?H wiw %i <#r c^rm^i w 
'mu^ %r <rc4 < # c f« ^ i 
%Tft: C’frwf^R v5?r = a StTO 

CuS 0 4 .5H 0 0 ^ c’frwf^R ^fwiw = b 5fm 

CuS 0 4 .5H 2 0 = (b-a) stm 

WW *lfl CuS0 4 ^ C’fR^R '#<K «I = C StTO 

CuS0 4 -4W «w = (c-a) stm 

^^twrif^s *n%>5?j = (b-a) - (c-a) sfT4 

= (b-c) stm 

(b-a) stro CuS 0 4 .5H 2 0 ^ c^rm *nfi?r = (b-c) stro 

100 sfm CuS0,.5H 9 0 -^«w^ *11% wi = _(bc)xl00 ^ 
4 2 (b-a) 





V8 



sPTT?H 






h. sron 2g ^ojfcBR suiCTsi ®rm^f w? 

2.24 L *f. 11.2 L 



*t. 22.4 L 



44.8 L 



^,. f*H(Lfc>W C¥Hf& <pjMPisjfsj *p>IC*P(lbsi ^IWs ? 

CaP0 4 *1. Ca(P0 4 ) 2 

*t. Ca 2 (P0 4 ) 3 Ca 3 (P0 4 ) 2 

^TR^ 5 o 'Q 8 ^°S ~*m : 

5 stm «tTprc^F 75 stm GFif^r m^^jFmrwr^Tti 



vs. <j<^ CsFff?H ' 3 T??nt ^fb ? 

1.27x 10 24 

^f. 6.02 x 10 23 

8 . PlRp*Jf?I sfR^5- 

1.44 optH, 



^f. 2.54 X 10 24 
^.6.36 x 10 23 

*t. 1.44 ctpt CL 



*t. 2.89 c*rm PL 



^r. 2.89 c^rmCL 



i. 




SMI*M 



<p. 

'Tl^djlOSH <3t^t 'S f?II&M's! $M4iiH C^f ? ^JHft ^ 

*t. 4^3 t^c ^sn ? t <sr wt *ti'e?rr ^rm ?rcgj^ w writ's i 

^r. ^gr^t ^rsnigt '^t^tr 1%^ ^ttf^ii^^ 5 "5^ 1 

;>. l0^CaCO 3 sf^^^ ; ^j4.4^^^-^-®mrt®'8 5 5tmwrf5fm^5nt® 

fsrfs^s Wf 33?ft I Pl&SJt?! 2t^Jlf*f^ ‘'H'STTf C 5 !^ *Tf I 
< csrpim 'm&i <uMit ^s \ 



^r. RRmi?i 2f®#i^s < #5n c t ^sj c%%^ ^jwrf i 








alanac*! ( t \ w af^faw afwfw 1 faf%^ a?rcw afww wts 1 wtatf& c#o 

afsH^n tq"^v caacaifr* atatafaa 5 afsH^H 1 >i<p°i afaa^nw caacar *rr wear a®ra sighs, i fa^w <pg 
WTlslfaa> alWsCaa ^la^ft 'Q ^Fs^sl S«a faa 5 sJGCS I Wflsifaa 1 alsH'sMsI aW a 'WlGs! 
wra 5 ^a aw 'sr^TWafla 1 ^ waa a& ana faf%jj a si 01 si afww w° ^ia awa whc^ 

awai 




tflt ww aifc cata ^rtwr 

b. c®T^ 's wpamfww -f^ffawiw w<fwr 1 

a. aaH«m alwwca* toaa aw afamfw ■fafaart aai^ aw» aw 1 
va . aiamfaa 5 fafaarm c^rfawa , wa taa#/wasift «« aw wa 

fafaarta aaaa *raiw aw 1 

8 . ?rPTRif^^ a^rrc^i af^sn«t^ ^t*rr ^#r?nw fffw anaa «« aw 1 
<t. afaaw feaa aw wiwfwrW faT wm aaaa *hi^ «« aw 1 
fc. w^w taf%^ cwus a?af^s fafaart aimt «« aw 1 

a. ww cwm **foa>si 1 awt at canaa tarn Miaa «s aw (cam Ma 

%fataa afwm a« aam ^ara faaiaa aw® aw) 1 
v. ammfw fafaana m anaa « a° 4 *r£ ^wa v^wt aw® aw 1 

1 a% aaref aia^ia aw tafwna a%wa at m attw « ^wr aw» aw 1 
bo. taafaa aarer am a^ aia^w wwt aa*ta aw 1 
hi. ^ waaawtafaaa w°sw§waatafaaaaa^aws awi 
ha. atwia afanaj fafena arw 1 %^st aa*ra aw»awi 








?R1?H 



VS 



A'RR IwsrR A vm 'Q ^rt *RR:efc <#As m i 4<i# wprraf^ *igt<t ^ 

<it cg^R5 cAw w^ i *rr$ c#h^7^ fAR *RsMt ^ 1 

<nm Amm w *RsMt mkA® ^ ^ frt c#s rrm Aim m i 

cw, <w<pw ^th^s gp w?m cac^f f^Ff ‘ ? ff?RR*t c«f^ Mt c*rr^ c t <ki wi *nf^a < # e Rs m i£r?. wi 
^tlf*S d<P hoo°C MWfiZRTT tja^o <psJC s l ®t%RR M I M¥, MR ‘ 9 ttf^T W^RRRM ^RRlfM 5 

^iws h 2 0 i sr^fi# « «>iftrcef«s} rmfr i *mfa *$ ’iww 

C#s <#<1M RSR I 



H 20(s) 



H 2 0 ( d 



H,0, 



2^(g) 



cm 'q fwr ^ *rr wr wvm Ar® m mr mr As Irr gp s#s mci 

^fHsf^o m i s*rrt s*rrt ’imsf stfA ^m, m « <srj RgR;sk Amrs w srrsi 

Arr cAt^cm rmfst R^gfM "##?m mm sgp *im<t ss 1 Rps ^ ^mek crIr 

RM ^RRt (RRRf (RlWsi Rt<ll©r(M RtRRR ®RRf (RsRRt CRlR RSJSlWR RWTCR Rf^s ~5J& RRS’ I RlSRf^s 

Rgftsk c'ol's crir 5 k>sj st ^-RgRi^k ^gsR so® rrs i •h^ csRR ^rrtr cvn=i f®s[ 

wm cAsgess rmfst R?gf%s <##r m i cw, crrrs srr ^rrh sttwfAss Irsr i 

CRlR ^jRRR MS 1%f ^“t ^ C#® , §W5 RfRRR R(R sR^R WRT CROP W( MMTS SRRstS'® SR 

mr A sot f*m rR^r wsm RfA ss i ^sAtR ottcrs f¥% ^ f?fet w 

^k^-^5Tt-'s| sd^vu *3 W%HM <PCfI I 'Sf#?, (^Tfsj ^PTRTTlW (^Rs 9 §4s^ i£R?. f^ferf 

&si j < ##^T Twtffas ^?r i csmjw ^mr^t « ^rtwR^ W ^ww*! ^nr 

^k^-wtt-^rsnt® « w%rr i cstr ^rtr?t 9 fgR;sk ^ ^ < #^s*f 

ifi#! ^ ffim\ i ?rprmf^ , §w ^msk cm, 

9ff|\s ^ I 'SJ^J^l' «M 'S ^KR 9ff^s ^TTR 'sf 9 R t f%W *lRi<l's , 1 ^?T I 

WRl#^ kf3R0 9r^\-. 

C x H y + (^)o 2 * xC0 2 + yH 2 0 + *f% 



5|jr frRieR^s ^RRR 'Sff^R^RTR ^TRl^ R&sR 'S W%RW I 

iU^RR ^ WRmkR 5 *f l#I ^ | 



CH, 



4(g) 



+ 



20 



2(g) 



CO 



2(g) 



+ 2 H 2 0 ( 



(g) 



(WrfyRm ^rR ; CaC0 3 ) Am m$ f^m\ w ^jiArm (CaCl 9 ) ^\m- 

^lt-«l«(I^V!9 'S 9 ftkf ^' 5 1^ <im i 

CaC0 3(s) + 2HCl (aq) 



CaCl 2(aq) + C0 2(g) + H 2 0 (1) 




: ^aeaa sfaaa^tMe^ taf^ aate<t 




V|vo|V|vo iiTS I 



(?5^s afaavsea always aar^rea 5 a$.o&r ^wara Rpfaca ca^ar ^nrr tw aprrafaa 5 afa 
aar^rea 5 a^^raza ^^reaa 'wata Rpfae*j ea^ar ara -tt i 



afaaf^® 



araisjfaa* fafiFara ea aat^t taea vsna^s a^ar ^a vsrea 5 Pi&aa 1 ®a° ea aar^t ^aa^ ^ vsrea 5 t&aara aea i 
R&aa 1 'Q ^aareaa c®t^ 's araisjfa^ aa Rssj ^a i ®aaPl i vsieaa ^ agar's 'S’Z® area i fafaara 5 
mi eaea 5 ^eaa&a ^aM^faa) ^ea fafoaeasa area teaadja ^ ■sza aratafaa 5 fafaatr a^ ^a i 
aratalaa 5 fafaarr a 5 ^ wta aaa Rfa-aa- mi taarza afaa^ ^a, ®a 5 tarea taa^ mi faf&aea 5 
aaH»fa« w area i aaresf Iwrra aaar^e^a aaja# wm «t$r ®az av§a a^ akaa araiea 
atarafaa 5 iafaarr a^a^ zra i atarafaa 5 a^aa ®a 5 aa 5 ra *t% i a^aa «m ®a° a^a a^aa a^ea af%a 
afaa^a ^a, ar '©ra f^eaea ^a i ^stt atarafaa 5 fafaarra vstzaa afaa^a ^a i ea^rzar fafaarra ^a 
f^a*^ ^a ®a° eaaear tafaarra vara eatfaa zra i atarafaa 5 fafa^arza 5 faijfaRra faazaa ^aa f®fe aaa 
ej^rfa^ra aan am i 

b. fafaanafa^ (Betion olfiation ) 

^,. fafaatta vsfzaa afaa^a (Heat chnge offiation ) 
vs. tea^a ^naP^a (Btron ifinkion ) 

b . R&ata t^a 5 (Direction of Reaction) : fafitara faza>a ^aa f%f% a^za atarafaa 5 fafaarrea 5 
«rea «ra asat ata- 

a 5 . ®a 5-5 jfl fafaarr (freersble Nation ) : ®a 5 5 fl fafaarra ^aat® faflpaa 5 aar«f ar aarefa^a; 
t<ea^ aaresf afata; ^a i taferra taa^ ®a 5 rfaa 5 taarzaa aeaj ea eaaear ®a# taaraza 5 talaarr araja 
eaza 5 ^raaraa a^ar aea ^aa^ amera^a fa&ar a*ea Rfa-aea- afaavs area ar i ^a^fr fafa^ata e 1 ^ 
ial^aa? « taareaa aeaj ^a^fr fla (-> ) aia^ra a^ear iafa^ara afrwa ^wta a^ar ^a i 

^rraraa (aatafaam aaaea^ ; CaC0 3 ) e^ twrea « ^raraa faearlw ^ea ^ (Wrfaam 
^wrt® ; CaO) vs aaaa-wrt-^«ii^ ^<ea^ a^ea i earar are® a°af^s ^ fafaarr ^a^fr ^a i 



CaCO, 



(eamrare®) 



tafsFara ^aa^ aar^t a 5 ^ aaraPrara v3 air%r aaaa-'^rt-'srsrrt® i earar are® ®^ tafa^ar 
a^ar '^ea air%r ^aara aaaa-wrt-vswrt® tafa^arar® eaea 5 vsraatfavs ^a i a=ea aarafaata vawrt® (CaO) 
vs aaaa-wtt-^is.vb fafasar a^ea aarafaara ^raea^ (CaC0 3 ) ^aa^[ ^aevs area at; laaSlvs 
fafaarr a^ea ar i 










*f. (Etetible fiation ): Rfo*i<p 

^# c t^ 3?r, 44 5 t 3 Tft;st ‘Wfcrsre 'Rfa 5 ¥f <ra PiRnc 4 ‘=#4^ ^?r i ^s^tf PiQmri 4‘t s t 3 TK e t 
f^m\ fwh *m i 4«pf& f^rra Rfe«s>\% f^m w $w? "ifw 1 ^ ^?r i 4 r* ^papi^t ftfert 
^=r i Pi&sjf PiRmc^ ^# c f® ^ i 4 R 5 i^if^s^t f^fen ^=r i 

1% < #s^t ftferm csrs ^r ftferm m$ ftfw %?tr §^rr w i c^res 

fcfc-R- « t<j?itOT?j tot j %t ( . ) ^tmiw w ^#wt $*wm w ^ i 

4^^ (H + ) 'q ^ 4 ^ w 4#m w i 4# 4^ 

RRp*Jf I 4^ Rd4lW 4'^IW C&Q& ^4R=T 'S £©R 4^TO5 *l§r e Fs 4?J I 



CH,CH 7 OH + CH.COOH 



CH 1 CH-O-C-CH 1 






■ <tr *rtra ^ ftferil^ -$$ i 



CaCO, 



w ’tnsar) 



RRp*jf?r ■ s T |? ff^r 's «iji%t ^st^ i 3-'5t^-«isii$^ 1 «tfC4 4 ^ RRpsjf wf 

■^T ‘Kl'iPisjfa (CaO) 'Q PlfsNf ^n=iPi^jm ^l<Wb (CaC0 3 ) 

f^ptS^s ^p 1 ^ 1 m ^?r 1 f^i. RQmiw 

C¥C4 f^ferlW '^PTfST RfsMlW ’if^It't 4^ ^ (?H PlRpsJlt^ 4^^ '^TP? ^ I 

f^rrKt *tft<i^ (Heat Change of Reaction) : m*\$ 1%f% w 

f^rtPF ^ ^ ^ ^sr i ^efl- 

vsr^^t f^m\ (Eothrmicfetion ): fafow c»fpp ^*im w 

^i*i»i% ^r ^5 t^?rr ^r i f%ferm f?iferr m$ t%fert %s 

'q ftferr-g^'t ^ ^ i 4t i^ferm vsr^ n& <?rw ffei AH wt 

Wf ^Tl Plf^^Rl AH -4?T "STH ^P^IT^R 5 ^l C^H, FT 9 ! <B 2T®1^C<m 

f^rfa^T w ^ c^mr ^jrwif^rr ^s?im ^pra 2 fwrf^r^pft^^n 



+ 3H 7 






200-20 atm 
40-0 °C 



+ 2KJ 



+ 3H 7 



; A H = -9 KJ 



200-20 atm 
40-0 °C 



^F^rt-i^, ^TlTR— cs" 5 !— b o'ST 




SMI*M 



si)0 



*f. Rfoill (Endothermic Reaction): RQr-^<P c®f^ tolfT tol*| c*1Tfw 

^mtff to?rr i \srnit to?mi tout ms to?m « to*r 

to w « i 4t to?rm c*rtfw ^sm w torn to ^ ?nw cm to ®mt 
ah tow wt w ^ i ^mtft to?rm ah m gn mm ^ i cw, to, to « atocw 
^torfto toStot « to?n w gt cto toto ®tto® wtw w 180 tortgg 

N 2(g) + 0 2(g) . 2NO (g) - 180 KJ 

«tot, 

N 2(g) + 0 2(g) + 180 KJ . 2NO (g) 

N 2(g) + 0 2(g) - 2NO (g) ;AH=180KJ 

tototot tflw. tot# tout *rto 'swjtor (tog wrj ; mm « *t%) toto wpt^ 

*ntoi 

vs. ^W^5S*i (Electron Transition): toto ^fltosGBi fria to iiltoto 

Ptok.^ 2t*tH^s gt «K?t 'to ^ai <t?t i ggt- 

GIW (Redox) to?It: csr©9f (fidox ) *tto toto; Riution BJ wto? 

Oxidation -4«1 Ox to tos I to<5, <3J®9J (BJox ) Wto-totiH I Wto-toto Ptot $M4dH 

mm ^ i ^to Ptof wto-Pwto Pto ^ Pto^ ^ggfto 
ton toj totoi ^ i gP Pftoigt gwj wto-Pwto tom Pftop gtfip 

gwj toto ^fPTH-sPTH ^sr i ^us PP-fm* wto toto ^ i 

WlW*t tolt (Oxidation Number): c^T^t ^tow w c^ictt (to w toto tot w 

'5H?r totg togt gp® ^^5 "to'sjg 5 'gtgg totg ggg' '»i(^ s (to^ wto 

gto gen i to*^ gt gw totg wi?k totf to (0) *m gg i toto sto w toaiw gfto 

gsg ton wisH wm^ ^r??m 4 <r toto w? w *mw$ mm to 1 ^ ctoiw 

wm^ ^fm<F wm^ ^r??m i ^r??m ^rr^tm 1 ^ mfm, wm^ 

mi to^w _ d wm^ ^ji mm ^ i f^% tot ton wm^ ^jt 

w ‘‘Ticst i cw , hci to® h wm^ ^r??m + 1 ^ h 2 h -m wm^ ^ (0) i FeS0 4 

Fe wm^ ^r??m +2 Fe Fe ^ wm^ o i hci Cl wi?Ft 

Tfopjjt - 1 ^ q 2 vpfps ci -.iiw wm^ ^jt o i 



to® ^IW: Wl?Ft ^°-M 'Q (?nwto ^J ^fRT ^ i 











Wt44 ^R47t l^fll (Determination of oxidation number) : c>ik e ia W144 4°44 ^4f4 ^=14^ 

%4S44 4™tfw | 44# CTTc«t C44S41 C#44 W144 ?R*l7T C4ft4 f%4R 'SRTRT (#444 W144 ^T?5(Tm 
t44 P4s4%T I #t4 C44<74 44# #£44 W144 4?44 ft ^4 4414 ®RJ #£4 f44T4H ^444T #£44 34T4 
W144 4°44 (Standard oxidation number) 434414 441 44 I Pit "4 tCPid 5 ! f% #£44, ^14(144 ^4° 
#£44 SPIH ^144 4??m OT84T 44: 



W144 4£*IT14 Pi 4 4 


C<ilc4fl 4°C<^ 


#4 'Q W144 4?44 


41^4^44 'Sft4 c t 4°4Tl 4414)4 44^4 1^4^44 *144 
4°s43l ^41414 44 1 


NaCl 


Na = +1 

Cl = -1 


#4m 44411 ^ ^ #£44 *lsfl ^R4Jf ^43 ^44 1 


Fe,H 2 


Fe = 0 
H = 0 


#4m #£4 444T14VR44 C4lP *144 4?43t ^43 44 1 


Fe,H 2 


H 2 0 H = +1, O = -2 
#5 = 0 


*T4HRPl4> ^31434 444!1>I1C44 #5 W144 4£43t ^14R 


so 4 2 - 


S0 4 2 -=-2 


4£43f4 4414 44 1 


NH 4 + 


nh 4 + =+i 


444 41^41(144 *ld‘1 4?4Tl +1 44 1 


KC1, K 2 C0 3 


K = +1 


14414 41^4 1C44 *lstf 4°s4Tl +2 44 1 


CaO, MgS0 4 


Ca = +2 
Mg = +2 


4bs4 4Jl4%® 4JIWIWW4 *lsfl 4£*lTt - 1 44 1 


MgCl 2 , LiCl 


Cl = -1 


'SffWlst C4k44j^lWWfl WI44 4£43t +1 f% 4t®4 
41%%® 4%!«srM4 W144 4?43l - 1 1 


NH 3 

LiAlH 4 


H = +1 
H = -1 


#444£*t #£4 (4^(1%) *R|C*Ms 1 *144 *rc?ut -2 

fW 414®1W%5 ^f«H*Wsl W144 4°s4Jl - 1 44£ 
1414®W%® "4%®R714 W144 4?43l - - 


K,0, CaO 
K,0 7 , Fi 2 0 7 


0 = -2 
o = -i 

°4 


NaO ? , K0 7 



w a.i : f^f%4 C4tot ’istxrit wi?h 4??m 



KMn0 4 4 Mn -44 W144 ?R4Tl ftfa: 

Mn -44 W144 444T1 = X (44) , K -44 W144 4 0 s4Jf = +1 444 0-44 W144 ?R4Tt = -2 I 
C4£4^ KMn0 4 ftzvn *1, ®f®44 4441^(44 C4 f5 W144 4 0 s4Jf ^43 44 I 
444R (+1) + X + (-2) x4 = 0 
+1 + x-8 = 0 
x — 7 = 0 

X = 7 , KMn0 4 4 Mn -^4 W144 4?43T = +7 
4IW : #4 4t 41444^(744 ft* 4141^4® #£44 W144 4°s4Tl ##I 44 : 

Mn0 2 , K 2 Cr 2 0 7 , NCy, H 2 S0 4 , Mn0 4 - , CuS0 4 , NaOH 













Wmm w RT*rta*F» 44# $c=i4iH ste*t w ^ t^r^f #i 

W l CT fcf<r4.<r- $M4lH sfctf W ^K4 wi^ (Okint ) 4R°s OT f<fc*4 #1 W 

Retlfl^ (Redctant ) I f§r?4 (i^p^f) 4^ Rl®TC4ti>3 Rfcsf R&*Jf 4£4 tw°4 RHC^Pb *3 4^ 41^ 

^ i ^ 44# wmd-twBR fern i wR4-fwi?R ^ wi?r « 1wi?r i 

Z + CuS0 4 ^ ZSO 4 + Cu 

Z + Cu 2+ ► Z 2+ + Cu 

b . WtsH (Oxidation): WR^-lwlfR W Rf<r-«'- C«R4 W 4 ^Wt SUrt R4 

WtiR 4R I ^444 f^RTR f<f4*JC4 E -(£RI WlsH *R?BT ^J (0) ^^IR ESO 4 4 E WlsR 
R??ot +2 1 4#?, ftf^rra E ijfi> $M4lH wn<R w wtf^s 3$r w ESO 4 ^?r i 

Wild 4s*ft4 Pi(l"si ■>l^l^(l c f^ ' 3 TT5K^TT ^Wt*R 44f 34 I 

Z - 2e" ► Z 2+ 



3. fwfa'I (Reduction): WlW^-twlWd RRt4l4 444 R&44 <p'®4 3M4iH St5*t 2ff44R4 f4Wl44 
4? r i ^444 ftferm r<fc-44 CuS0 4 4 Cu -44 wiwd 4??m +2 44°s Cu -44 wm^ 4??m ^j 
( 0) i f4f4Rm CuS0 4 # w f^arif^® 34 44?. Cu -4 <#*1^ 34 i Iwft't 

^t\*R 4 > ^^sK'R 4 f 3 R 4 T ^WI’R 44 T 34 I 

Cu 2+ + 2e" ► Cu 



f^ferm CuS0 4 # tmiH sw w Iwif^s 34 iw E C4 wrf^s w ; CuS0 4 4$ t^rm 
Wf44 44$ I R4MC4 E ^ $M4iH 2RR 4R4 Wlf?Fs 34 444 CuS0 4 C4 tw#s <R4; ^#4 E 
4^ R&4f4 f4®fl44 5 44$ I WR'^-Pi'&rRd f4f34Tl4 WI44 5 44$ 444 f<l©rl$l4 5.W45H Sl^t 4tsi 
Pl®rl9^) ^'4t 7 iR e f twl44 4T(4 W144C4 ^W4 s5h SPlR ; 4C4 Wlfl^s ^?T | 'Sfeff^ WlWd 'Q 'fWlW 1 ^ 



wm forfeit 



Z + CuS0 4 
fWt<I 4 Wl ?4 



zso 



+ 



Cu 

k 



fww f^ferr 



t’fcww 4 ^Rm wi?r ' s fwiwd f^rr 'ww ■srr'g wm^ 4 f fwiwd i 

wmd f?rf4?E4 wmd ^ 1 ^ferR 4 m t ei?r i 



^w45h r?^s w wmd-fwBR Wmm i 

¥T 4 RR R?^S 







b . RRRRR (ftion Reaction ) 

Rc<ll'er*t PlRNf (Efcopnsition Reaction ) 
vs. afoJMPR Rfsr-^l (Subtitution Reaction ) 

8. RfsNf (Cobstion Reaction ) 

h. Rfotit (Addition Reaction): 3f WsfpR 5 Rt CRRf ^ c*fM 

?/mm rr wrm Wm i ^m?R (n) cp#r?t -*m f^m\ w (ft ) opiatt© 

3RI (>H|viH ’Kf^vs (/fRRf CRfclW RR«t Rf ^t c tT^ 5 v5fR*tR RsRRfR 5 WlW 1 ^ ^=Tt ^5T) I 

2EC1 2(aq) + Cl 2(g) ► 2FC1 3(aq) 

^tw *tjm gpiI^r «tm?i?r RRef ftfert w ^osiw^ciFiait® «itpt w i 

H 2(g ) + cl 2(g) 2HCl (g) 

wrm ftferm ijt Rf ctH^r 5 ^ r^- ctH ^r, ^ jrsw (Spthsis ) 

t^feriRmi 

%Rt®fR Rfoilt (Decomposition Reaction): (^RRf (RPR3> C®C?T v3^sff^5 <^JM ^ c^tC®T < # c fvs 
SffeH «TT S I Pl<RII©M ROM I RRWlR C'ftJRsPfatt®^ 5 vsRR ^S’ , 's ^siW <P>I<P31R 'S 

(SFffiR ^5T I it(f& RQ^f (Ws^ (^sRRf ft) 5 ! (/R3 5 Cl^ff^R Rf r? HtW3> vsfRRR 

v^RRfRRR tRSflR 1 ^ RRf RR) I 

A 

PClgn ► PCUm + CR^'i 



Rife RRpn rrr RtfR fefe rr 

vsf^feR 
2H 2 o (1) : 



+ 



\s. adf'O'HM'T Rfoill (Substitution or Displacement Reaction): C3RRI CRR^ 4Rfi> C#Rf Rf 
CRp1>f1<K<P 1 ®r‘ s Tsr (RRRT CRlR Rf (^RsplR 5 RlRl SlI^RtRR 3RR R®>R CRM ^Rjf RRlR StfeH RlR 

Rfem fRfe 1 ririrr® vsff^s ^ ^ ^t rr cr!r ri afenfava ^sr 1 ffe 

RWfovSfsiR ^f^RSW RRR R&*lf 3RR f§r°R> RRRtFI? vs ^ftWR®R ^tlPT RRS' I f<&*llR 'RfRlPlf 3RT 

tfe ri^ wRf fe^RSRRR afem rrr (Rfesrn ^rtr ^rj ^Irw^prr (<n^f«n^) ^ im 
OT*1, ^Rivs^ 9 KT%^S (^JRR ctK C«R^ ^f^QSfRBR 3t ^R*m WR 1 ! <PTt I 

Z (s) + H 2 S0 4(aq) ► KS0 4(aq) + H 2(g) 

CTlfvb^R 31^ RPRtRSW RRR 'Rferf 3RW (RffMTT 5 ! vs <pt?j | Plf^^R 

(TTlf^TRf ^sRR RMWb C«R^5 ^s^flW 3TVSC3 5 2f%RfR 3RW I 



2Na (s) + CuS0 4 



Na 2 S0 4(aq) + Cu (s ) 




sMlill 



b>8 



8. ggg (Combustion Reaction): (gsftRT cgtgtR 5 gf cgMtR 5 gi^g ^ffetfSRRg iisgffeFsCvi) 
mm i^gign c^jiwji ^■sii^.to gfeRs ggfg stfggRR 5 gsgt Pi&sjt g^t i fgR>*iig grgfgg^ grig t&ggg 
^g i ffegg gim gt gtff^ gMw ^?r g^gt gm gtgm ^tri ggt®f wfi 

mm gg (ggRR ■mmf&m cggtRt cgfetg «i «tf3rc«H gt gRfwg 1 wm ^rptmc^ wtgg ggf gg) i 

CH 4( g) + 20 2(g ) ► C0 2(g) + 2H 2 0 (g) 

^rn^sm gggg, rnmrn, gitwfcsR « gggRfggtwgg ggg gwt wrwg ®mtt® gg \ 




2Mg (s) + 0 2( g) ► 2MgO (s) 

: :f«w 



^Sf : ^Rt^R ■STW3CST ^IBBT IfeSRffRtg 

Wlg^-fferlgg giRTt RR I 

*t. Rg-CRW^ (Non-Redox) fgfoilt: ^R 5 Rf ^RRfgg 5 RSr 4 (RtR 5 R^>R CRM t&^gg g^RlR RRg 
fRfeRR5 l^xsTR C^^gR gRRJ sttgR-StgR Rf gtR fgfRRt^ RR-CgSP5I felt R?R I <£$ 

fgfagtg crrrt fgfw to^r wirr r^rr >gm-^g fes rt i $t«wJH ^rtgR-stgR gt RttRi^RfgfR 

b . S*RR RRbK (Nutralisation Reaction) 
b. Wffft R&-<lt (Precipitation Reaction) 

b . SMRR Rfoill (Nutralisation Reaction): ^ RRbiIcr gfes-gRR RQr^il RRt gg I ^ffeRR W%t 
gRCRR ‘Ktl^fD ffe“tR £gf*fR>T RftR 5 1 CRRR , <4^ gRtR C'»«rf RtR PlbV||¥ WIW gfCRR <MlW ^HRC^f -S> ffw c t^s 
gg I SR^RR pH 7 -<4R R^R .STfcgs 1 ^«^pfsRR W®ftR ijRdRR ‘HR^fS ffeRR £gf*tR>I RfCR 5 1 CRRR, 
ERfR £»Wt %T fRSRtR RRRSr 2KRR R>RttR RlRRttf RfR't's gg I gRSRR pH 7 -4R C#t RttR 5 1 4^5 'S 
rrcrr w% ggRcgs ^mus tgf*^ wi rrr « RtfR gg i 

^fes + RR? ► =TRf + RffR 

w%g jjgc*t <s 1 ¥ti Pi&sjt wt 's gtfg ^qttiw ¥¥¥ pH 7 -4?t fwSR# ^?t i 

g|*tg¥ R&^t ^p^^t pH -<4W gR 7 ^?t i fgfiRM Rgrt *tg >^¥° ’^iftn gg^ ^sfg 

■^tggg ^rffeg 2*tfes ^?(7s gttR 5 1 w%t gg^g 's ■^gg Ifeggrt gR¥ ggg 's gtfg ^ggg ^gtg 
gptgg tglwr gpr i w s*m fgffegt ^tg-tgg# gg i gfeswtffei 5 (HCl) « cgtfegfg 
(NaOH) w% ggt;g fgfgRt ggg cgtfegm cgggrt® (NaCl) « gtfg tggg gscsr i fgfgRt-gRs 
(Rtfegm c^tgtt® g%fs wmm mm i 

HCl(aq) + NaOH (aq) 



NaCl(aq) + H 2 0 (|) 




RRtRR 



RfsRw ^feR «trr <h + ) « ’srcrr «trr (Ohi ^ ^r RlfR 

w i cfeRm cgRRit® w% g<n:R cRiffe (Na + ) « <3FtRi$© «n?R (cn fetR RfcR i w%r gRtR 
CRlfWlR 'StfRR (Na + ) 'Q ClRRlt® 'SftRR (Cl") RRmIR 'SjsRR^R <K«j RT I ' c r*f<l 5 (Spectator) ®ffRR 

<0=1 I <4 PifsMlR CRRtRl S.MRsijO'Isl ^RfRtaJR RCb Rf I 

HCl(aq) + NaOH (aq) Na + (aq) + Cl (aq) + H 2 0 (]) 

^[RRf, 

H+ (aq) + Cl- (aq) + Na + (aq) + OH (aq) *- Na + (aq) + Cl" (aq) + H 2 0 (1) 

^[RRt, 

H (aq) + OH ( aq ) H 2 0 (1 ) 

'SfRoH'RR Rfoill (Precipitation Reaction): 4R# faPW ZffRtR 5 JfR%J ^ CRtRE^ f^fst^o R 5 RfR 
RR £ ^%1 Rt RW 3R%1 R^R CRtR ^R CRfRf^ fRfeRfcZIR WfPt R^R RRief fetR 

WRf RR I CRfR JJHCR ij^l^s Rf ^^CR <P$R RRf^t fetRM WRf ^»T 'SfRotT^R R£R | 

feRfR ctK ^rswr fere RfreiR wt m\ ^r ferer Rre i ?iwft 

feRfR IrI^rr RfRiR 1 ^ feRR 5 crM ^r i ^r# feRiR ctH ®fRsreFR ferre 

WRf RJR f% Rf ^sRf (rIrrIR RTR^s JjfRrere ^RR fR»R <K3 I CRRreT PflsMfR ^SR^ CRlR RtfR JjHre 
^Rgffe ^5^8 reRref ZffRre 5 ^sfRot^^vs Rt-'S Rfre | srfwRR RPTfRfRR 5 RlsMf RlfR JjfRre 5 ^FRjJ 

RR1 ^R I fe CRilRR RWJ CR CRRRRT 4R# CRfR Rife ^%I feRffe ^RgrePfR feRf 

R^T I 4 ^RTfCR ^ RlfR glRPF RfRl?fe feRf ®Tfref5Rf RRl ^R I RfRfRfe R§feR SfRgTRFR 
ffeire WRf Wf fetfreR RlRtR RRR R^fe RreJ S CRRf '3R I ^W*? RRR 'RRo'C^RTR 5 R^fR RRlR WRJ 
RPTIrIrR R^lRfKR ^SRRRR RtRtR | fb^> RIR^IR RRf ^R I CRlf^RlR (RRRft® 'Q PlR'sfR Rl5.($b W^lR JJR£R 
feRl W (feR 1R Rl$djCfa W%R 0RR « tfelR (R^RfeR ^RS^R ^ I 



NaCl( aq ) + 
'SfRRl, 


AgN0 3(aq ) 


► NaN0 3(aq ) + AgCl( s) 


NaCl (aq ) + 


AgN0 3 ( aq) 


► NaN0 3 ( aq) + AgCl j 



Rf^RC^ feRfR ffelR RfetBR tfelR 'SffRR (Ag + ) « CRlfwlR (RFlRlfeR, (RRRlt® ^TfRR (Cl") R^ 
^CR ffelR C^fRfeR ^RgT^R RCR I CRlffej Rft^ W%R RRtlR (feRfR ^llRR (Na + ) « 
silRR (N0 3 ‘) feRR RRR5 1 W% BfR^R (feRlR 'RlRR (Na + ) « R%5^ ^KRR (N0 3 ‘) fR&RlR ^feR 
rfcr R f i ^WRtR 5 R*tR> (Spectator) ^irr RCR I lil IrUpRIR CRRCRT fe#RR ^tlRtSR Rt5 Rf I 

NaCl (aq) + AgN0 3(aq) ► Na + (aq) + N0 3 " (aq) + AgCl (s) 

'SfRRl, 

Na ( aq )+ Cl (aq) + Ag + (aq ) + N0 3 (aq) 



Na+ (aq) + ^0 3 "( aq ) + AgCl (s) 




sMliW 



^fRRl, 

A g + (aq) + C1 ‘(aq) ► AgCl (s) 

s#4R?*t CRR3 WW«H fRfe fR-RffelRR (Double displacement) fRfe I fRfeR 

cfeRiR c^RRfeR cfeum ^tirr rm 9mm RitdjtER 9mm ^iirrtrs Rffem rrr, 4Rfe:R 
ffeiR Ri^^fei tfeiR ^tirr riri cfeRm gfi?t feR cRtfwrsr srrr Rfefe rr i 

tR-afeiRR fafosiiR ^rRjj i§«R crTr Rife jir%j ^®r, ^[RoT^rr rt ^rir crrcri riri*iPi<p fRflFRT 

R’Rst ^R RT I CRlfMTR CRRRlt® 'S RlRfRRfR Rl^.cJ'C W%T JfRtR tR-Rf^^RR fRflFRT RRR i&RR*f CRlft&RlR 
RlRCBcilR 'S RtHIrsJIR ClRRlt® 'fer^lR JjR£R Jj%Sp® 'WRTR RlCR> I Wf JJR£R R^R 'SflRR R^tRJ-'SflRR 
fel£R RftR5 | ^eft^ CRsftRi RlRlRfRRs fRfSRlt ^R Rl I 

NaCl (aq) + KN0 3(aq) ► NaN0 3(aq) + KCl (aq) 

^IRI, 

Na+ (aq) + Cl- (aq) + K + (aq) + N0 3 ‘ (aq) ► Na + (aq) + N0 3 ' (aq) + Ag + (aq) + Cl' (aq) 

Rife ^#R <KR4'fD CRfe WlRfRR 5 RW®: 

BaS0 4 , PbS0 4 , Agl, CaS0 4 , BaCl 2 , CuS, PbS, Pbl 2 

®tfe?R 'SfRoR’^RR feRl RR-(R®3f I wm R«l£Rl R^RRl fe^jjR 3R1RT3TRR RlRJCR fetr® WlRR- 
fWlRR (CR®3T) feRtR $RR^ 4<FtfRR5 felRRR RCRI CR CRRCRT 4R# ^RRlRCRS ^RST^R fefCR RtSRT 
RfR I lilt Rffw fRfe ^RCTR^RR WlRR-fRWlRR feRl RlCT Rfes I CRRR, ^1% 

tfelR Rlt^ JjRRRR 5 kRR ffePF (Tollens reagent) RR?T I fel felRR^ W%R Efe G3% 

tWR (felR RlCR fRfe m R#R RT®R ffelR «fR§r¥R feCR fRfeRl^ WRFR WRl ^Rl iflt 
feRlR tfelR RttfeR tfelR ^TIRR (Ag + ) 4R# tfeljR R^R RTR feR® RR 4<R R1®R tfelR feCR 
SfRgf’Sp 5 ® RR | 

W% 5RCR tfelR (feRlR Rl ^TlWlfel ^fefWfeR RKR feRl m 9wm 

^RR^ RR1R I tRR^ ffelR fefe ^CR tfelR «Wlt® tfeR ^RSlfe ^R I 

AgN0 3(aq) + NaOH (aq) ► AgOH (s ) + HN0 3(aq) 

2AgOH (s) ► Ag 2 0( s) + H 2 0 (1) 

PlR'slR 'SfltOTflRRlR ^RR CRT51R C#fBtR CRtR <MM RRR 'SfRo'WR ^5JR ' 5 UfWlfRRlRj5? 

tfelR fe^mfeR 9RR Rl fel iRRRRR 5 tRR^ m I 

Ag 2 0 (s) + 4NH 3 + H 2 0 (1) ► 2[Ag(NH 3 ) 2 ] + (aq) + 20H- (aq) 

kRR fRRlR^RSR f$wm ^TIRR ( Ag + ) ^ufefe®R R1CR feRl RRR fefRs ^R iHR° s Rf®R ffelR fe(R 
'SfRo'f^^B RR I iflR^tRfUR WlfR® ^CR ^®1R RfRR® RR I 





shI*m 






CH 3 CHO + 2Ag + (aq) + 20H- (aq) ► CH 3 COOH + 2Ag (s) + H 2 0 (1) 



b . 'STl^fefe *tfe %*fe (Hydrolysis) ftffel: *11% sf 1 ^ i HMR 5 (H + ) « 

(oh-) ^ i c^tt cfeiw ’fife fefe ^rtfef^ ^ ^rcbj 
3J?1 *^§yf (fef ^’I'J <Kfl I Pl&SlIt^ fefeW Plfoslf <TC?T I fefeW fefeSTT, fe 
f^fen w^\ ('5f^o^’f c f f%fen?i 'strife) 1 'sw PiRpsjiti *nft wt?i ’tfe fe'W 
ftffer <c°i <4R° PjferR c^icri ^ti*n^ ru> rt i ^ji^fsferrsf cs^iwit® ’fife Rtc^t PQni <ra 

^n^rfeN ^it^^nt® 's 1 ^ji^fefferrsr ^fugf^fen^ 

«n?R <ai 3+ ) ’life ^ttf^fef " 5 n?n?ra (oh-) rksi ^ emit® ^strh (Ci~) *tfe <h + ) 

rksi ^ ^51 1 f^ferm ^ji^fem ^ttput® *tfe® wfe, ott ^ife 
ftffei’ra m\ ^?r i 

A1C1 3(s) + 3H 2 0 (1) ► Al(OH) 3(8) + 3HCl (aq) 

^-^sm feRR d^r^mit® *nfe ^ feRR ^i^wit® « 

^tR® R>£I 1 

SiCl 4 + 4H 2 0 ^ Si(OH ) 4 + 4HC1 

b>. ’lfe*lM (Hydration) t^ferf: fefe ctM (?wm (crystal lattice) «1 fest w ^ Rt 
4RJtf^??tRs <>r% ^ Rl^ ^ ^ i tilt PfefRR 5 ’ifetlWR (hydration) ftfef RCR i stKfe 5 
dfeR Rft?1 ’flffe 5 (RRfR ’fife Rf ^l5.t^tb® (hydrated) ’ttfR RtR i tRffelR ’fife ^ ^p? ^RIR 
wrt fe'm rirwt wi i feferrr fRffeiR ^pf, wx jrpw PtferiR rur 4t 

fRffem t^r#t ^Hiw ^ ri i 



CaCl 2 + 


6H 2 0 


► CaCl 2 .6H 2 0 


M gCl 2 + 


7H 2 0 


► MgCl 2 .7H 2 0 


CuS0 4 + 


5H 2 0 


► CuS0 4 .5H 2 0 



vs. ^RHW'f (Isomerisation) fepRf: 4 <r- R^fe rw-oRPrS fe TfeR R4 fe ^ 
’vsicisiw ’Isi^ms RRp (Isomer) rcr I cw, C 2 H 6 0 ^fe 5 ^wfef*f^ ^ cfe- 



ch 3 -ch 2 -oh 

RlR : 

C^to 'SR^rf : \s^®r 
"fef ^ 5 : 78 °C 

0 lwl : 9 flfesa^%f 



CH 3 -O-CH 3 

r|^[ : wfl; 

(^t« : ’tTlfe 

Kfe^5 : -24 °C 

gRpst : ^nfcs 0 ^%I 



Wf- bo , JMliW- c5^- b o'Sf 










%ih®i « ^ w® ^ 5 #^ iw *^%»f i ^rt^ 's SsHm* 

?wi^i ptfprt <ri*ira%p fti&iiii ctai ^hRhjipm *nro 4^ ^n^, cmw «r*isr 

^flsj ^pr ^ipp ^wt^as RI2»«ii ^pt i ^ RQ»«ii*i 'src^rr ‘‘i^sit^i^ ^f^rr*® 4*itPi 

f?W*Rf I 



ch 3 -ch 2 -oh 



CH3-0-CH3 



w|JlWlRill»l »il*llwt (NH 4 CNO) « $fe%It (NH 2 -CO-NH 2 ) «PM ^PTl^l «UlWlRilN JllalMUw 
^S’^® <wc®i \5la "5?! I ^ Rfo*il '*hI*j n < p?H Rfoiita SitasH 1 

A 

NH4CNO ► nh 2 -co-nh 2 



8 . *l^l 5 m*t (Polymerisation) fl&ST: ^^M'Q tfpla afflca ^ CTtPfeT W\^ ^ 

^TlPl ^ ‘5PT ^<5 , «iMR<p 'osiRPf^ *1^ PltPla <PM I PI ^ 'alcifl 2Jc'0J<PC<P 

"SIPTPTla 4^PI *1^ ^PI I PI RR>*||*| ^5R??U »IG*il»llS PtW 'll®! *4 Ifl 

^*r ^ipf RRrit ^pt i to ^®m « tfpia awca fe«ii$*i onai^ (Ch 2 =chcd «ptpij ^ 

■'faHcss ' 5 TlPl "^PI «iWR < p 'osRPl^J PiM ’lR%il$®i cspIsiI^'s (PVC) *i 5 h I 

r , 

n H 2 C^ = CHCl (g) ► "f- CH 2 " CHC 1 T n (s) 



s.'s sl*®s c^wi >KV|fi»vs s»«is>fi> shtoFW R&sil 

ShAh ^iot *<m pi w g^r af%?i '®tpf?r *npt uwiiiA* RRrti 

<PM I 

i. «mwwu (ami 

^5R3Rfl?I PIPI %PI « 'eR)*l<4lc*H*l ^KPI '«ll*ia*! 

R&aiii wiaw w 1 «ii?rh ^ *m 

RR>ill <PM «ll?IJlG*1fl «|9||^'!» (»lRt?l) toljj <KS I <K°1 

«im «iftRH wfha 1 *i%p® sit*® 4$ *1% 

to aw tot aanro 1 prt^iw wmft'b «nro torr piw ^pi fmi *n^ ^ <n^i wirf 
Rw ^Ipt R&^jf <pw , oil*i«i «'4 «i' 9 (Ir'!j (»<Ri>I) 1 Tfofts sihl^R^p to® Fe 2 0 3 .nH 2 0 1 

Tiffisisr 21% 'si^ ^ *n%r ^ ^i??m w® 1 ^1$ ^ *n%r ^ ^wotw n ^lar spm * m 1 

TOTO FeO(OH) %W 2R5H ^at I 



ItJ'Sl : 

b. , W^l1^1I^1 $ lf^'5PI'^(OTQ?II 

^ P 5 ^? 

^#-"»ft%lT ppnt-^ps Hiatal 

^5. *l?r ®W IJfWlt®! (.vovgo) tfflf c'P'i ? 



4 Fe (S ) + 6 H 2 0 (1) + 3 0 2(g) ► 4 Fe(OH) 3(s) 



-h 2 0 



2 Fe(OH) 3(s) 



► Fe 2 0 3 .nH 2 0 (s) 





?PH?R 



«mmfw ^nur «ui*iplRiii»i ^nw Rfa^ ^*bt wi^f^r w 

*rt^ <^ writes *sm *rt^ «uiflfSiRiii»iw ^ wfitf 

^PTt (?tW C3f*f TOST I 

«. dfanft c^pbt ww biw* i tita bibf bt far stc^r ^bt «ifta ^iff <nw 1 

"511^5 BffflS ^Rcvas 'qjhhaiil R^l<i*t <Pfllfl 1 SRT ■^•vO'Hic'i g*T ^Tsi^ ^BT I g*T 9 *I*T$, 

' 5 r§fa ^llllwsi ^TtBt 3*f*F Rfoiil I 

8. «ii»iitw ’tfte *ifj biw *t% awnR* RBhiih ^rfwr 1 *ifj ; ^ <&&, 

^fi>) , fi>R, a[c<Pl'er ^jlft BlW SW ^t 'siftcetC'lfl ^TtBf Rfo*ll <PM <pR r l-Wl^-'0|3||$'!s , *f|R 9 *t% 

^Isf I »il«jc<w ifteBT Glib's ifl^ ziRnilc^ ’SpF (Respiration) ^BT I «lRlG | erG‘lil FtBf RRhiIs ^ 
^51^ 9 RcdR's ^ 2ic<p|'er 9 sgcBloer *lfaFs ^ | 

*fartwt%r«riF + ^Rimm ► ^T-®it-^rarit® + <#* + *tfa 



C6H]20 6 ( S ) + 60 2 ( g ) ► 6C0 2 ( g )+ 6H 2 0( g ) + 

<t. *jI*i^cu^si fafft RhiI*i BT <5jI^ v ll<pj»<| P ic's «iI'sR® ^l$G^lc | ef r i gspIsIrvs (HC1) ’tJF t&'sfl'f 
^iat «wbm FtospF «i^ii« ««rt3iPivb— ^ffShr fcw bt*f ^pbh i *si*i3iPivb— wr®t?r *rt^ 

«nc* ^ ^nrqfl «aw. aiSo&ibsh BPrnit® (hci) *nm i ^Brqfl 

Offing (HCl) g|*pH RRii||<5 TJTCJBI 2|*tfa s W I 



3HC1 + Al(OH) 3 



A1C1 3 + 3H 2 0 



2HC1 + Mg(OH) 2 



-► MgCl 2 + 2H 2 0 



9. qjMlRn W lift 9 ^1*1% ^13 J8 I ^sBI «lft|»rM«1 >W<MU!. m ^BT 

^HRs ^TNpR 5 'W r l <pR*1-t5l^-'°l'SlR'!9 v lR<IC's <p|^*1 »IC , ih^ll5,'!5/<pR r l \affi ^ | 



CH 4 (g) + 20 2(g) ► c0 2(g) + 2H 2°(g) + ’ffa 

®}NR 



CH 4 ( g ) + 1.50 2(g ) ► CO (g ) + 2H 2 0 (g ) + »tf^ 

CH 4(g) + °2(g) ► C (s) + 2H 2 0 (g) + 

^hiR 

•\. «iw^>i»iii ^ , «t R^t^S) ^»imh *nR?i wic^ ^pm Tm^m\ <#r5^?r 

^BTC*r ^ «lfta I «rtBP I 9 flf% tflPlW <WMItis.il Tflaw 3*ffw w I 

<K°1 I 







boo 

1.8 ,, rfa < w Rfrsil 

adcsler^lij tSjIIH *s '"If^ alilaRa* R13»al iHsj ^at ^ I Rfoala e?lc*il wlwl $HI«a 

r, asm « 'snf^s ^ 1 % t$\ ^ <3mr -rota brt a^a^aa* amt mm 

4ca|ef*1 I ftQ>f||f| «r*u aR^ta^ia* swd RR>I| ^T I 

can, 11 % rnimn l^m to mtmn NtM) wi dm am^miai 
wit^aaaT^iflfoi^im^Eai «ii*id*i ^iR'smii <£& aiHcm ^ tara ^aia aifa $na 
<i '’lanl'ica* at^'Q HlRa dca* ^ca tm I <*ii»ij *il v o<i «ilaac*ia ^1S avaa 4i®rl ' a f1at 'qlaawa 

fcaa w *rt^ am mm ^ri <^n» ansa f*m lirw ai'sa am mrnta* mtamfcfo 

(galvanaiging) , Itcaa am malw % cslflK (tin-plating) <sia^^fi&i Rcsal 1 p af^£'® ^TO al^sr 
am mate? ami (electroplating) at*ri emma l«ft gtata fria aiPBwa miaal ftnr 
catma^a cataamt^ai *rwa *n^W?i?rsn*ot*i m^'ajamaa'ia’e ansa ^acata warn i 




1 .<? R&fltfl ■HRx.n’I RR>«t* (Rate of Reaction) 




(moa lfaa u ijj Rl&m) C9J 55 tf^i% Rfotil) 

% *1.^ : RR^ iR'lHjJ RRal 



Rl&jto ajff itbFT: 

stall! uJ^JlUSa it <plu>a Jimfe (flat 'olwaw* 1, 2, 3 « 4 *i*aa Ria IsRj'o ^a I al^ls (.s^fDSta 
mafiiiii 11 ^% 0.5/1 ftjir. emRma ^it^iwU (N^cOj) mw^w^in caw its 1 ®r$sia 1 « 
2 *i*Na tlj-^ltfics *q|'»iRa» 11 ft aat.3 « 4 i*aa t.’C'^rUvBt.a laa lift catlap 2 « 4i*aa ct-^fCSw 
1 sa^a aa (Citric acid) W Rw»1to (5-6% Acetic acid) 
l^cam^a i 





IRtSFT 



ioi 



i ^ V9 8 




f&ar'i.o t c»ii(&jii*i ^i4wl» ij-fliHa >iiw f&M'-lM <iiRM»a RI3 *jji i 






i. CTH CTPT cS^lbSw ytyt ^CS ’tJPT 1^(4$ '5$ f 

wh &5 j 5f55t^ Hfldxld <pw *1jH 1M® ^ ? 

«. cm cM»IWm Ji^u>c.ii *iB*iich aw sumi^ff^r ? 

8. 2 « 4 ms tWflWto* <sNfc® <flPr ? 

fvvt w 2 « 4 'i«q*i tl>*tfl>!5i.<ra <ii<t*fl>c.'® c^Pf HRMcH *|JPt 1M® ^3 3«T f 
'Hum Hiatal fftd* *|H£ CT I3PM; ’’PIW (1 RRctyS RRct/10 RRtt) dj^f&'Bw 

»i»rtl*NH 9 dl>f1 5 t4o ^*r -tt i RPR; 'Sfsresr w lMSISSm »i»hI3»iH ^sr 'TOT 

<*i*HI3»iM Rfofl’V R13**il*i ®K?*lsJ5 e t <ra »IT I 

Na 2 C 0 3(g) + CH 3 COOH ► CH 3 COONa + C0 2 + H 2 0 

g|f% TO (Slffc OTWC®/ 21% lsrt^/21% ^|fl) C^tCTt RfotlMM CT *113*1 ItH ttVlftW 
wiw^r *iri Rfoiic-w ot *i13vtd $pr *its ®td* Rf&*iia m 1 R(&w 

S'dltts *i»i ) <l<iilc < p Hli-flSls -1 ww 4 <pM ^pat (^ ^ofir) 1 ^544 Pilosis ^Icss <si<w> w 
csrPi-RifefiT -'w -1 1 

1313**11*1 ^t*r »iR>t<pl 1313**1 Is ^mat, I3I3**ic<m ^R^nsit, I3I3**iw*i dF3PFT ® I3I3**il*i 

I3&UW Wllait, RfollC<M TOWI « R&tit-w cw*i 
RH&im ^r m\ smm m $ 35 $ w *ifrai Rrt^am 

TO^'tfPT’S'R^^ri 

»it iiwPuiuw fife-, is^t Rf&iw cwm to f¥»ft® 13frm ®m*iSI 

^31 R(3*«l*i 'TOH3 f3f3**i<w^ ’iRM'o 33 1 R*|* ?pra '*r»K MpPrt't 

*qi*jMI ^ *lt5T S>dl*T»i^ R13>*iw *(13*1® ^sst ^ ^ca l 4Hl3^* i °i<h*41*i 13&*im»s ^* 1*1 lutil wPl 
«n^ ■spsc^t RI^im m h «ifa?pr dPr *$\ to *m ROswa «i», to 

R(3*iiM ^fir^PT dc® <m «£(^^TOiT «fiWH cm l^s RI3^w m ^r *wri 







afaa^caa aaca Rtem m aala ^a i waia fafaaras «w fc^ntaa ’tfaaia at '<Haim 
t<plc*il ■ y llaa'»a aa at i tafaana i£^ «i^iw S'»»i > ft Rfosiia mja'Mtaca i Rfoaia atai a 3 ^ aajaa^ft 's 
^sa fafamt ^aata atca amfta fatem <0$ wfla ^attaa ’rfaat't lafam faille 
(^mw, m « fa&ac<M aaatat) atat sheifoo aa 1 Ri&ita ^attaa aftan at- 

ftf&iia ammtta ftfoata ca ca*tcat tew ('aMwtol/i>M/fofoacaa aaatait) afoatfa 
(sW^Pa) a*4ic*i 'ftf^ata atamtft <aaa^tca afta^a aa caa ftata^ af^a^caa <p*ii<p*i staffs aa 1 
at "iic'oft*ii«w ^faaanajt: 

^stcaa sfsta: ca aaa ^otcaa af^oa aa ca aasa ROm aNja-m ^aa ^ottaa am 

aiwi caaa, 

A + B . C + D, AH =-X J 



tataant^a a^i^t mfcafltfft ^ai Rail's RRmifi; ^raaif 1 <q$ tafam amiam 
matat ^Ra aarca falaarta atar<paT am fm 5 'astaa aca fafmcaaj afaata aarcai matt 
R 13 »*ii ^fHja atarca m ^fa^R's <h<p®i aafw a*aca 1 ^<p$.'»iw RRm mj<p<fla matal.jta asaca 
ammt m 'asiaa m 1 '^m^at^RRmt^attai ca w RRm mia aQa^a aa at 
ca aa*a Rfaana aiamtfta ^aa miaim ststa cat 1 

atcaa am art%r RRm amiam ata afaa'sa aarca RRm aiaiam aRa^sa aa 1 ca w 
RRm ajt%r ^ a<m aRa^sa gm/^Ra) aa ca aasa RRm amiam fcaa atcaa am acac^ 1 
caaa, 

A ( g ) + B (g) - c (g) 

RR>aifD aapi^ft ^ca wja aaW^ia am 1 a'ca 4 a*t mmi ataxia am 1 RRmia aiamria ata ^r 
asaca aiam^t mt Rea 5 'asiaa aa 1 aajaspit RR>*ii ^Raa ataica ataxia <wca 4 aiata^Ra^R'» 
^p#i aafa^s asaca 1 RRm amjam ataxia a^aca aiaja^at am %a* 'Sfsma ^ca RQiaca^ ataaia 
asaca 1 ca w ta^aia *m% ^ a^aaa afaa^a aa at ca w fafamia amia^aia ^aa atcaa 
a»ta cat 1 

aaatafta swa: aa^ 1 tfi s aia'am 3 a 3 aia^aa 1 ^I^aca 5 a'aasn 3 na a»ta acac^ 1 RQ»aia aiaja^aia ca 
caacat isa^ taQiac<w xwatoi a^aca aiaja^at ^ia faca^ ^ca tala>Mc<M aaaksi ,jm 
asca afaa^caa <wia*iw aafa^o aasr »aai ^aicaa a%na a^ca 1 «qa^>iM laf^aia amppaia ca 
caacat ^a 5 !^ Ssaicia aaafiat a s aca arnia 3 ^ am faca 5 ^sisiaa aca Ssaicia ^ca 1 

zHai ' 5 rt*tjca st^f 5 ? 

stcaiaf%^iasa*t : 0.1 camia hci aaa, 0.1 cam Na 2 co 3 gaa, 0.2 cam Na 2 co 3 gaa, 1a5am 
caaia, pH caata, tarn, am ta^ia « ^naap^rca^ 1 







iova 



gfl> (SfC R<Plts 5 Ff.Ft. ^3f 0.1 WHIS HC1 g^f 'fl'G I fen g^Ft Rt»il»i C*Wfa PlW 

w i gFiw g^t ^rt®r Ri>»ih c^hl? gig atw 1 1 pH c*M1sr smls "?csr ggplsr pH glstoM ^sr <3^ mtsr 
FlFim^i 

4gfl> TTW Piftwlcs 5 Fr.Ff. 0.1 CTfflsr Na 2 C0 3 gg*f gg*. W tflwfl* gffg PiR'sIcs 5 Ft.Ft. 0.2 
w l*i Is N^COj gg*f *Tfs i jggisr gf sjosij sjs^Is <ks c<Mtls c*PliJls 0.1 mHIs NajCOg gsHts* *swf& 
R<piw g^^BT ggfl> Tf’llJr smls W PfikRl pfflJig 0.2 CSTPIRT Na^COg gg®f ^*BT R<plw 

ctW^sti ggg wW <fsRi gw gw R^sIEcs* ^twe gg^ Plum c’Hlcss gt*fa *lRl<r£*i gfo’H w i 
g#g gm gig Fiftim cggtnig g# FNgjn t^*f *& asr pH cm ^ms gw ggna pH 
g*a i FrBgig cmss g^ %r gm gw gw ggtfs pH i 

2HC1 + Na2C0 3 ► 2NaCl + H 2 0 + C0 2 

sww R<PW HC1 gg*f «npp I <&. pH 7 -«W ^ gtT RUM P» g^ gig 

aiw I ggc*t C$ft1s C#f6m NajCOj ggg «1*t W 1 HCl -4* gw fl&St W NaCl, co 2 « i^o 
$wg gg i R<mcss ggct hci -gg gRgff gw* g*K pH -gg m c*w 7 -gg R^UgSl 

gsr i g’fg ggcW HCl Rivals gigw sMf^s gg pH -gg gig i gg gg^ Rgtos PiSm 
cwwgg^gmgw Jh gtf gR'teggi 

! c^m PpfBmNa 2 co 3 ggi CTtfgampH -gggig 4^Mw gGRRfo gg ? 

aft C^54 HCl g^r shR's sw 1 ® W g|*|\8*i NajCOj ggg awilgg ? 

slt^s ^tw: NajCOj gsH CTW s*sls slf% R^lcs s»» SlW HCl g^l'^'s R«i ? 
af^ Rs>ltss HCl (R a-tf^ s’st's ^5 apr NajCO^ WN *?sl ^WC5, ? 

ie«t^r: frm *Nw Affi* Na 2 co 3 g^rto c^tfem cflfera hci g^r <m pH 4* 

' s fH ■?l'0lcs 'iRsf^'a '35 ? 

*lSHta 'SIKIW sM*r 

aiai®f% : eqiftiiiii g^r, ct^t ^ihw'G, 

R'fnaiR, dMIWh i 

•iwft ct^lKS^ ^T9 1 c'GwGrttSM 1 13f.Fr. »fHwU 
g^*l Res c® CTPffifif ct11'&*i1>i g^*t ctw ^sr 

FeS0 4(aq) + 2Na0H (aq) ► Fe(OH) 2 ( s ) + Na2S0 4(aq) 

com ?m&i> g^pfir *m t*ii(4fli*i avr FlSw w 

■*111*1 c» cs*sh 'Q g^%r t*ilf»sN *ihw5 

^ri «ig^*i ^ ppm tU^ltSwn 

wicwi 'swswa Rctm ®r i ii ^r i 




wwl^i ^Nwt ir^i 



1 *.: 







wl(i«h «j!ir»ilS» 

TO1 F*(OH) 2 - « W(Wt 

IStfl ‘l. 8 : 4fSlT*M RIS*fll 









?PTRR 



io8 






i. I'og'HIgs Rgoji c^l*? ‘iiPi'sfD sflc^ 5 ? 

^iIrGj<p virf^s 4PifD<p 

*t. UtoUlQ^ 4 >i<wR<p 

g^RiR <ptov» ffipr , ‘p'S'Hlc*i whfD <u<rIs toI c*iro ’ftesf? 

^T. ■'TTf^T 

VS. tsfGlPivij «f|vo1f| C J 1<lC*i C^l*? *1S1G«1S RRhiI ^“isj ^? 

^P. 3*m *.w 

*t. ^ron«R afewim 

8. H 2 S0 4 + MgO ► 

Rl&iiii- 

ii. "3«?rf^nv3^ ^ 

iii. ’fro 
Rgds whfD 

i *f. ii 'Q iii 

*t. i 'Q iii i, ii 'Q iii 

^SR%g|S|: 

i. C^|V^ S'OGilS <plt.«f sJI^Rxp 9|JPT <]J<13jfl <Ml ^ | ’llwis PlGb <plc ff il 

v fv»c«l'Q *llwi«i Rg& g^IgiI C*^ I 

Rfejl < pIg < p «qc®i ? 

*f. ^TtWW foie's ^ ? 

*t. 'sIgis ^flU »l “is) RIsHilfD C^f*? *lS]G*lfl ? ^Jfflf I 

. wnHcTO ^TRT ?n^r ^tro ’IjIg^is ^IRF ^ V31R 'sresr ^53 ? rot 5 !® v&eGsm '5% ^its I 




JWliH 






Pb (N0 3 ) 2 + 2KI ► 

= 39, 1= 127]: 



^tfWR 


y*r*nar 




«?T *fl3f 


8<f *nar 


4J<^ CHf& 
'srlw^f (mL) 


'sWfFPt 


0.2 M Pb (NCLL ^ (mL) 


1 


2 


3 


4 


10 




*ltf% (mL) 


4 


3 


2 


l 


10 


0.5 M KI ^ (mL) 


1 


1 


1 


l 


4 


SlftolU ‘‘Kftjp 5^^ C4lT> (mL) 


6 


6 


6 


6 


- 



's ww ' 3 r??fir i£rs ? ^jwtt ^ i 
*t. ^Tf^fas <K<£>s CTIT? KI ^if^Tt^ W SfbJ ? 1^% (^KI'S l 
^r. c^h g^ifi> <w 4H ^sf ? ^l^is.^iwif ^ i 





wm 






^R 'SfWlW I Wt 3 Tl^jr*S<P ^R vsftgJPlW ' 3 TT ^ *f% f^f^s I ^f^lCs W SRRf^R 5 

’if^ffl'f ’'Kb ^R5=T *f%?( ?ptF3?f ’SR I ^ ^ffW^s^^TlW RWJ CpRf >q'sSXg]®'»H^ ’'Kb (7f 

^ffw^sRW ®ni^ter 'Sffwf "£^thP+t«h ?fiw i ^t%?® ^ *il$si ^if§rsrr c t ^tfw Rt Ar t^R <k^ 



' 5 rf y R^ i '©ft *t%w pf twt m\ 2fc?rRR i ^sRwj <fk®t =#fra (?trr ’(tkrt ftoH 

w Rif% ^mzm < #rk « cr& t m i wv cR?«m Rim wtf^ 

-^m m^t crr ^ i 




(i) mrest * 1 % m™r# mimm mma to i 

(*) ^fi% 's 

$*ip ^mPr 1 r%r wrwb <#rj fw to i 
(vs) t%mm 1wf& Rmerr caw rrt#w t^gpRpf ^ wm fs%s to 
iwl, rnlTOflR 4<R m ^4'(f^0'f pn?R TO^s to i 
(8) f^ferr r°s^r 

(«) TOsrf^rofC mm $prcfl}% 'wm to rt fpiro tot mjmt to i 

fe) wRrmf^R5 f%f^?rm ^tt^tcsi srfa^rr ^rwr i 

(h) tprcrnmm to f^rr *r??ifo to^toi 

(b) vsfe'S WPTI^P)^ CTO vs *tTM«|Pl<p CPma RWJ ‘ ? TI’sN 5 J <telOo RlmR I 
(bo) ■^RtpF f?KTO TO TONfc? fpK t<STO R^K# TOT® ffas TO I 

(bb) lafimia 9 iShn to i 

(b*) tosw rrc# tow® t mfa to® to i 

(b©) Tffflft TO^KI «; 2R*R TO® TO I 

(b 8) TOt 5%p v3 mPTmfTO *lf$H®«'l ^S?T1W R5R ®fTO 9 lfh r m TOKRJ OT^CK® I 

(b<?) 5 tTM«lPl<( i (RTOR vsfeop «1^R 4f)Cvo ^fl?^ I 







shI*m 






^m (sztfk ot, c^rr ctra ^ftra ®raj *n raifra (mutual) *ti% -m ^ erra i 

'Sf’tCra ?p> ^THW : 5?ff WPTRlf^R 5 ra*H I ^otU'51'S C^tWt 9 f I TK$W ^ ®f ^raraisp ^ra 5 'Sf’Rra ®ra 
*TRt *tflfW wra?J «lf^s ‘^§^f c tf^5 *1%’ (intermolecular force) *TN^ *t%W ®Kra raU 5 ^ cera 5 
PiffS wm, (?TSR— <pPh, ^ 5 1 ®f ®f?I%J «M J ‘<n^ 3)P5 <Pd<q I C^f^Tf ijM$) ^ ®f 'SK^tT 

’Sfl^g^ffcff^s *f% c#f , ®sj ^=T- WT <3 ^8 rai T^crf— ®f?I%I 3Jp5 3$ I ^sf^T ra>t Jjfra 

'SfraffCSOT '5fl^g'5(fll<<p »|% f»s|v3sj ra I erara <W*P, ’lift 8 W%RW ^Wf— *11% <pl^*H , ra^T 8 ®f?I%J 
1 ’itPra* sm (*t%) 9m w%ra?ra ^ ra, ^ ’fift c*tm ®ra wr <?ra rai% rai$ < # c f^ 
ra i ’iiPra* rarar, ^ ’ifft esra era ®ra Prar (ra¥) gra ra i 



gfgtgferm 

^?ljJ (Pffcra (?# *1% e®fl> *tH?I (K5T raj 3$ 'Sf'W C^Pf ra ^sf^T #1 i^s ’fRS W C«ra (TPlt 

gr^ i ctra ctit? *ii$$j ’ri^iw rai <ra RPmiw wr *f%w ^ra, w e^f*f ’^ra c*nra ®tra i 
cgfPrait, ct c^rar rarmfra <##ra w#i *t%w e*tm sbt «ira\ #(s \st wrosit w 
<p?ios gift *rf i 'si^w tsfBT Bf, gera ^rara ’tfrasera ®ra bt*h *i% wfw, rarafra RlsNi?i gwra 
’I'TR^t ’iPf'l'® ral^ ^fra C^sj^f *1% erivtovo I 



1 . 1 «M^’ft%1^ff « wSl RQ»iii 

tsr^Tsr ^’Rra fra?^ 3 ^ ceras f^feira 5 ^;ra <M i ^ra ’rfra^ra 1%%^ wpnnf^r^ 5 

f^rriat rara, ^rr : (i) « <^) ^r’f^it^ferr i 



bf wpntjR^ R&^f?i ra ^ra 5 ^sM ^rai^f R&tjf <w i cwt: <p%j°ir "^r ’fipt 

(f’trara^’ft^rai ^^rwrr^s^fra 



R&^jf <fra ^fra-^-^i^fft® (C0 9 ) 's ^ra i ’tif^ra fra ^sft ra i ^ <wf ■w^frai^ 

(CaO) , ^ ’fffra >rrc«f f%fararr ^ Ca(0H) 2 « wt ^ra i 



c(s) + o 2 ( g ) -> co 2 (g) + ^m 

CaO (s) + H,0 (1) -> Ca(OH) 2 (aq) + m 

^f’h% f^f^s ^8?® R<i®>'^ ^rr^nr wf ^ i sm c^ra, 99m^ ^rra « ^%©fraw ^ 
Wt 3 Tl^fH<P l *f% ^’fffw CTl?f ®5|^f-\sr|^-'s|s||^\!5 ®7f i fJ t^fs WPTl^Pi^ *tHfW (M?I C^f*f I 'Sf^’fafra, 
^Jl^^fsj ^ft^Tft®-^ ®t;^j f^s WPitTlfra 5 *t% P|Rp*j 4 ^Jl'lPl^l® ^•$11^ 'S ’fffe ®t:^j csrfg- 
l^o wpn^Pi^ *t%w cod i ^ff -?nu ; i®fgs?Kfra f^s csff^ wraijfra 5 *f% h^h wf 5 ! 

^3?r ra ^ ^®m era ra, ^t<rr^ 9\fa ^rrar% = ^*im raf’i^r^era c®r5 *r% (e 2 ) 
- !<&•*: <* raf^era (ej i 







boV 

PPat ^t*t: Ca>RRf RlRlSpa fafsMla *|RH('s's Wtta> PlRMf ’®t*f aCR I 
w ^®H: 4a 5 cm afaaw amsfca 5 w w a i ^aa ^a ^5 w wm aca i 




fe-b-.i: ^TR-^Rpt PfelT | ffe|-V.^:'«M^tft PfelT | 

^®mist faPai: ct amrnfaa faPat ^rcsfifcs wia waj ^rcaa earn ats, ^a? \si*r# fafaan aea i 
vsia^aaP p#^ c^sa ^taar R&ari>a wKRa a'ajwiea w^ a#, fw ^ta^ift 1 afaart c^sa «p 

a^t (pamaa aPr <pf^ *n§ 1 4<jm rt, wm cam ^aa aPr <jafaia c&P a# 1 60° 
taPcR® Wlalala ®R:p5 gfPT aaR Rp I <aa RZaj aaypaf aa¥ C^TT^t a>a I P'ERft ' 5 ftRat Rp 
OT, PlRRaa W^lf^ Pea, ^ RKR R^R "#(1 WWs WJ afta | <a«Ka R5Rl^a ^Nat 
Rpaw Pst aa^s aaaapat ama aaa atfa i ®rtaat tRta c®rP| ca, Rp cata *t% c^sr aaea Rp 
WT CRta 5 aP?R (W) Rfpvs ^ I "SpCR 45t ^ CR, *ffp R% PTR) aaaaa CWs fpR aPa aaa 5 
^a=T RpR?« RfaR^s :£Ca I R^sRTa, RfSR aNt W^Wfi^ Raa RP CRta 5 ^R (R%) Rp a^a Rpl's 
Rfaa^ * 11 % PRatat aaa ata i ^3 aaaaiaat \sia pm (Rfamt caea mt ma 

aaa RpR?S RfaRa P I ^RaRPa afRtaPa 5 RRNf R^alP pata WRI P[Ra CRtaR P» Rfca I 

avatar apapt arataPa 5 Pfaat a°afP wia wai ajap> Rit^a Rtca pa ftca Pst p 1 pata 
a*RRt at fta c«f^ vst^t wf w Pfent ^ Rf 1 cw: RRm pw « c^a ?f rt pp?na 

rsjtt ^sR^fa cRia^ rci> 1 Rfaia ctm ^?it- pnPai&ailPta (NaHC0 3 ) 1 ^aPia 1 (?r^a aw 
Ri^GJa 1 's Pw^tfca tflf>ifb<F ^rtca 5 1 CTifwnraffea^R 7 Wb ^Pr^sw RRi®f P&afa 
'Sfwft®, 'Q Rp ^v 5 ^ a 5 ^ 1 PPaP R°aP« '5'saia rrr gaa ca^a 5 , ®t*f cRiaa a^, aaia 'snaat 
gaaP ps&r w (RP 1 

NaHC0 3 (aq) + CH 3 C00H(aq) + (gaa c^ c^nfw) 

► CH 3 COO“Na + (aq) + C0 2 (g) + H 2 0 (1) 

NaHC0 3 (aq) + H + (aq) «aP®) + (gaa C^ CRpRs) 

> Na + -Raa (CTpara Rft^) (aq) + C0 2 (g) + H 2 0 (1) 



^aar 







RRRR 



boi 3) 



RlRl3jR<P R12 rj 1 R^Rjj ^'QTrM R*I?J ^JRTSR <TRC*1S1 'SfeR i£R?, •'!R>*1 R’RR RlS'o RR I RlRl?lf*1<P CRtCR 

ffrMR ‘fp$ ^ r*r?rr *t% ^rr i r*rr ®mir wri r%r roiwr ^rr ^rrr’rr r^rr wri Rtw 
Ir^s ^rr i RmfR^p iRffRtR ft ft pr ®ts& « ®ir wrj rcrtw% cr it *t% tRRtR 4R°sft ft r^r r*rr 

Rf^S ^R « ^RJ tRfs CRTS R% tRRTR RRR fRRR RRtRRR RJRRtR RRR fffRtR ®ttRR Rff#R fRRtR 
R>RtRR I 

fffRTR ®TCRR RlRR®R = RRl®R R*RR 'ofelR WRT 2RR1W%[ CRlt> R% - R^R R*RR Rf^5 R'SRiR Ir^o OTlT; *1% 
WKRR Rtf#R RTRI^ ^ ffRRmR^RR# ^R°s RRl^ RR fffm ^TR^tft I 
(Ttlff^T RR5 R*RR*f%R RtRKRJ fffRlR 1RR5R ^sTCRR RIrR^R fRRtR RR : 

CH 3 CH 3(g) + Cl 2(g) ► CH 3 CH 2 Cl (g) + HCl (g) 

<0$ fffRlR 4R* CRlR C-H « ^R5 CRM Cl-Cl R*RR ®faS 4RR ^ CR1R C-Cl <3 <£)Rs CRtR H-Cl R^R 
R*3RR Rf^s RR | 4R3 CRIR C-H <3 ^ CRlR Cl-Cl R*RR «DStR 
^tRJ RortSt% esrfB- R% = (414+ 244)ff(Rt^fT = 658 

i ^ otr C-Ci « cm h-ci r^r r*rr Rf^® 

^SRlRtRfo CR1^R% = (326 + 431) fftRt'SjR = 757 
fflRt^R I 

R®^R tffRlR ®ttRR RfRR^R (AH) = 

RRT®R R*RR '5l®lR ^RJ RC3JI©f^R CRlll Rl% - R®jR R*RR 
Rl$® 'R'SRtR 1 r 4® CRlt; R% 

= (658- 757) tfcRl^i 
= - 99 ffcRl^R 

R<TR fffRTR 99 ffMlR ®TR fR*t® ^R I 
RRW: tRR5R tffRt^RlR tffRt ^stR tRRtRRRlI 



2H 2(g) 


+ 


°2(g) 


— ► 2H 2 0( g ) 


H 2(g) 


+ 


l/202 (g) — 


► H 2°( g ) 


CH 4(g) 


+ 


2012(g) - 


► CH ? Cl 2(g) + 2HCl (g) 



R^R 


RRRRfe ( kJ/ CRR) 


C-H 


414 


H-H 


435 


C-Cl 


326 


0-H 


464 


Cl-Cl 


244 


0=0 


498 


H-Cl 


431 



RlRlRfRRJ fffRlR vottflR ^RRtRR <3 CRtRR fffRIR R%fTORR RtRJCT RRt^f RRR RtR I fixfl-V.U <3 fixg- 
V.8 CS vctR^RR# <3 vsIR^lft fffRtR R%f&3J R%m R*J I vstR^RRtft fffRlR Rtf*IC<M CTT& R% 
(Ej) tRRfWR (RT& R% (E 2 ) ^TCRRR CRpt RR, R#fR (Ej) > (E 2 ) I tffRt R°Rf^® R'SRtR RRR fffTKRR 











bio 



*t% OtW 2|uil«t^1il ’“1% ^Q5ll5 •» '°ll^(sl® *t% wHHfe ^ei C^S ^JT I W^P, 

St 9fom 'swfevttR ftf&iM Wn ^mit Rfaiiia am o# (e^ 

^ < s y IIC l Tfl prffr '"|f^ (E 2 ) ' a 1t v t**f1 ^T, (Ej) < (E 2 ) I iflCTWI R&tIC-M PffE '*lf^ ^'Hwa 

'5*i*il*i w «ltw Rfo*il ^e*nsr zjctil«r^l*i 1l t% *lRc<i"l ofta* cfl^t ^pai or <plat*l 'sW^lSl 

■R&irf vitw Rfaiil 'fajc e l3i ^fflart -w w Rfrsii •wia ®hj ^?r 1 



t 



E 1 WRPF 



# 

T 






ISar-br.'S: RQwilfl *lf^6ar 1 

<*NtFT, fi > e 2 I 




16 ^-v. 8 i ' 5 t*fes|ft Rf§ral*r ’■rifcffcff 1 
MlFT, E 2 >E 1 l 



V.* ift C^^n, 'S qlPll^lfcv 

'arfsRTT wR or, ctiptt RrR^ otl^toi ^ 1 *iw ^rtw '^toiisre ^R> ^*ri 

*1%, m ?lRr (electromagnetic radiation) Rpim t>lsRc<p I , wit, 

•iram. aifR^ •ffl’t, cwiRr, c B idjift*im 
to Wife « **r 1 R*rwi^« ormtR 

qf|R«T9 iS'OiJ "ll^fl ^Ri W ^flS (f$3f— b\ff) I '®kc*l 

*t%a ^r ^isr (ptfwt RtR^ distort wra 

*iR, amtataR at*rmf^p wrciar ^ w*toit 
*mi *pit- cwtt mtfa wsjw 

«|R|MM afot ^tRs W I ^13PT OFlFTt m&i ^fOF 
wa ^ «iBioirtifct ^ *aaia Rw aro 

Rfo*il*lwl RwtMl a*at ^ 1 wift ifa (C), atjf^p 

WORT ftopt (CH 4 ) « ^PttRa ^l^ltBH m 

(Hj) »lRlCietH ^ im RfelT W ^I%-T5l^-'srait^5 sum 
« *nR istwa Rwcia ^*0 ^ ^pt ceoa ( ti^t-¥R-^hRb) w 

*6^ l «n^rl ^tca, 1%.C*1S <PC»1 In^ws ^R*i-^uulw*i OTC6 ^*R*i-'o(Ricaw (n>I^*i-^I^- 

'=wRm 9 ) ^i^,m)it«f*i-' a iRiter*i (*nR) 'a rR H a?r 1 «iN*il or, ^*«r "at ^*t 5 t^ 5 T 






■’ffitoM «KS*M I ^Wtfal Wl ^t, ’ifr 

^wrfta '^grirPdl^w ili< 'tfwra i m afti J^ctm btaftc* ^Ta,^r 

^hrat ^twt * «w ffaiw « «(»»^ i 

C (s) + Oa (g) -*> COa (g) + 

CH4(g) + 202(g) -> C0a(g)+2H 2 0(l)+*t*t 

HzCgJ + OaCg) -► H 2 0(1) + W 



Vllfl citytwffl -f w ^JW}a TO «1i ^Bk*w fctwlty {$W} RnulRjwe 

■*ar**i ^mtwa otcm t«rtffa* Atnifta sw ialCf$ tot as i *rcjftw 

$&CU}!C«M S5J3W (^ *HTC>W ftWJ CVH) afcJljlWMW at %8W 

fafljw *lBHw W a* i sawa 4frtwtPpf c^rtia cw- wflftsH c*ft, c*^ « 

crs c* tow ^rfCT^r smisft* 'tto* R^wiftc* ^*iwa sat aai vm cm ?n*« 

'SlWWlfJwa <lfihw W afS, CT*H- lj1$ OTWS *il*Jc*u ^WIWI I «w1ot$ flkHiPi^ 
iffc* 1%w e*tt*§pe to s1*ibw sjssjir-fcTOfll ■vat an i 



v.v *l>frtA* 1 ft <&* 1 ft +m 111 IM 1 





^Pf ^SU Wf aPtt- M%l Cff5lWW*t S^SSI 
^waafirlfri ^FtSf « •ot’i atyW^i asitaai '■i*rttfcMP 
m 5 # to *&> « siltor 

ftf&q fcwwaf cWfm 

a* I *ih5’l 

wwhw *mm «wc« st 
m *aw wfo anas 
wi dfe * t’ttw, ftalft**r 
wtfts ^bwhut ft*f»r 
, «iwa aisasi ssi <fftw 
ahlft (fossil fuel) cw- 
tou, c*K$!ftam < stiffs 
♦maca ■ftjprea w ^ftppr 

(heat engine) *|f$nf TOlw, ft*jt»r, GPHtf^ « ^^)Hj tWct! I 

c*idji%w ij^w ^uw"it tytKHfi ypFT ^plta *t®a e>fcv *iA ^«ihi w i ^rcar ^pir-^ra 
c«ai(5H ^r CTt^if% ifrar ^ioti ^w?; i ^Rite, ^^fwa trww w^pi ^ Tsm- i 
^hwt R<jjtwa ^j^la c*r^ i f^fey»K.^ ftnjpwi ^fll Bla, «w PiwN ^<^1*1 
^Sr?t ^Fnf^ tfaar ^Star twftw^ri ^mt aFimf^p cew e totc 



Ift^-V.fel «.Wilp!»1 ^Ifl 



1&^-v.^: £Hcm tih fdpw 

fiiw*l ^ SW i 




ii* gglga 

giaigfag* a%cg* ftqprtftc® ^am g*cg "SUM ^laical, cgfta-f&ft gtatcai, atar ^^grcat a«ft gats? 

gjg^lil <KSI aifg 5 I 

1r.8 Hl»lll|R4 1, l%3f^lW WBT 

gg a%g tag ^car- i awia^icg giamfag a%g tags ^ ag to $|gbc# cwca^; eg, tfta 
grcgigsgsiGtgcag '*rt'*oc*r ^r caeg 5 a% wtg caeg gf^s <k<; i «iic o ii<p*il^f 'q gi^g <pI^-'^-«i'9iRvj Itor 
is titan cars giaigto ctotg ^Pt gg i tfta cmw aifi^r a% am i tftgs at%^i>igag 
alto to gig i aagoloe ^gg aaKl w <rar fgft^ atoig gfgrcg afggftvs gcg c*idjiPmi>i, 
gsgat « 3t<j#gs aflg^ca ^aet gg i *flpfaw ^latfa (fossil fuel) gca I aflgsl ^ggeag 
Rialto ato® ai$ i «ii»iitmi cacag totg, gtog, giaj[ aiffog angcavg « g^Eto gmngft 
af^pg I c'ol^lcifl ^1 ami 4gg aft cacg* f% <5 U1^T gf ami C’ic's^ ai<pg? «ihc t 1 ^T ag I m 5 ggg 4^®Tt 
cag gcg gleg 1 8fcf gs® area, cge^ sifit « tf%a <^®t afttost w*g to^; « glare ^nw, ^ea ^gg 
afaw ^lalfa C*lg 3.cg gleg Cgsg ? 'S'Qs'Sl ^g^ ggef | ct gftif gjg^ls <PfiR. wit afa caeg* 

^jlapT St'S ha ggrf^, Cg gleg ^let ^lalft "SJ^f gc^ *Tf I 'akca *1W ^pTR gsgl gig CT, fa^Ra ag 
4gg ^hllag g^t C“tg gcg gleg l Rg*rfi> gaK$ m^galgg eg, #gi*ll ^hllag Tj^Ff ^atfl <W“t <^cg$, 
cag gcg gleg i 

tacg c©rcaR eg, ato gjhilag ^f® «ihiGag c*nt ato &iRii^ c^rMt^ tor i , «tto 
> if®c < p «mj > ifec'o ^ y ii'85i ^gr (cw- R'jj^il®) <ij?j<i^®i'q i ■*1% to^ <pcsi 

’•ito ^rtf^r <rj^lw MRMMg g^wg ^?r i ^c®r gwi«R^ *1% <rml« wk ^1? 
^rr^to *ihi?iPi<p *it^a <u<5^isi ^i^i "5^ i f^s jihkPi^p *il^s alSR'o PiR>'s ^iw aiijc 0 ! 

ta?r ~m w, ^ gra ' s ^ Rialto gaw ^natoo atgg i 

H^i»u«H4«oiM 'a^g «iara gsgfli gig«i«rw ^rr ^itor giafl, gncar ^nf^, atar ^ggif^, 

Rc*ilic*ig ®r*ij ggsgift «ilc®il < p j i«®rl gsgf^ <^gi ^gw 3c^l®rw ^^f*it>lRi'o gigging gjggtg gsgf^ sf»% i ispjg 

^g cgtg gscg ^<pPic<p cggg Rialto ^Hagg gjggtg RFb'® <pgc's ai^, '^•uRcg 5 c^sgfa gial?rfgg s ■*(% 
gjg^gg ga?r atorcag tag fg^a aoig cgtg gsgre atf^ i gtaigto a% grn® ai^g 
«iigicig ^ggg f^ftor gta^ i 

1 r.<t ^t®Ttf^ R*Jj^(Vo|^ ’J^ 

(fuel)ga^o^if%?gt cai^iwig wpgwj « al^wcag i 5rt *^f^s<pi<q<p aat^ '^sfg gg at, 
^gs Ig^fg ^Hlg gar gg i ^laifa tog w g*fe, aifftgs ana « cartifagia cat^tca aiaiga^o ^a- 
ana, aifa « ^5ta t^a^ gg i tf%a gfwfg-g^rga fg^gt gsgig w ga^a-wit- 
'agiRVb aim cam g*cg i mar gt^g taPafsos lirgg gratia cai^tca ga^a-wt^-^tosg gtca fggi^ 
g s i^a-gcat-'°igR'!J'Q tga^ gg, gt ^glcHrg ©taj gtgr^i^ gjf^^l i «iajPic < p, gft Rialto gtca toag gscg 



g^-bs , ggiga-j>g-bog 




SlTOiH 






Rtt tptS§R CWtWW^ CWtW to, TOTOW 
TOlWWWW 'Q TO$CljlC'5rCWW Rfer) W'SIlTOi ^WWjjJ TOI I 



CWRsRRtW TO wRcwW 'S RTOTJW WWT WlfTOj^t 

wro tp? tow 



TOwRpvjiRw 1 <4fTO5 i^sfw WRW, wt cgf>i^R>s (acid rain) WRW I TO^M fWTOt WW^Cs • s tTfw CW, 

i:f>'^f<3 wfwcwcww towito 'q #<t®f^<3 fkw 5 wtwww wwj to^rr i wrwtto cwtro fw#« cwtwra 

WW%W TRITO ^T^5, *Tt^PT W^ll^ 'Q «|<|J<^M) WJt#W ^jRtR (fTOWR) WlWp® f*R?T ^CWW s^RR 
^’pjrfro wrro wmtwfwro fwlronw towto fwf®^ twwp 1 wrotw cwtwtw ^ to i toto ‘to^wtoRtoiw 
C%TT’ (photochemical smog) WCW I TORwWtfwwTOW CW1W1W i&WITOR WJtTOTOJS, Wf?prTOWW TO®rR 
(O 3 ) toww totowito 5 towtoww to 1 to^r to^t « wfrowro wto trofw wftwtfww WTWTOt Iwfw 
WW[tw I 



wMib4 $m 

towt twcw cwwwm cw, wirowfww 5 w%w wmiw ^wcwt# wrotw ^ ^iwifro wtww tow 

(WlWW fwfWTOT) TOW TOST I wfTOS WgCWW CTO 'S srjRj CTOZf tWCWW TOW Rf®sj ^>RsW WlTOWfwW 5 CTOW 'S 

fnisfrostw fwfronw wptisPsto *t% cwcro wiwwiwcwiWj *t%w t&wwtroRw i%^ 1 w-^wcro frowrow 

*t%^ ^MlPiCTO tljTOW^ #vWlWR WTO TOT I <4WW STjJ TO^i TOTOW TOTOW TjW ^jlWlfw CWITOCTOW TOW 
TOTO?WT WtWTOW C0 2 TO « TOTJHJ WllTO^ fTOtW TO CO, S0 2 , NO « CWtWtW TOW CWW TOWt TOTO% 

^rnrfw crowtw wtc^? twrowt ^wt wtrocww tow trot wtc^ 1 ^wwj cw, toctototstww iwfwrow wnp® trot 
wtswr C0 2 wrm wrwfs toi 1 1w ^wtototow toto #%to^cww twww wwfl, towItoto 

TOTOWW TOTOJt^jHTO '#W*TWIW 3 WIW Flf^TO cWblMlW WWJ ^ITOlWW WTWTOW ^W WTOft I TOW PtM fTOR 
WlWWTOW COy^ W WfwTOW TOWlTOfWTOTOW CTO WR^ I wfW'S C0 2 WflW TOtJ ^WTOWW TOW iwfwTO TO 
TO, TO C0 2 WIRTO TOW W1WWWTOTO C#f, ^<TfW C0 2 TOW CTOWW TO TO TO WTO WKW (trapping of 
heat) I TOWfW C0 2 WJPT 'SWCW TOD ^WtW TOTOTOf^ TOTOWfW TOW I TOW fTO fTO 

^tflW TOWTOTO CTO TO 5 , TOCW 5 twf^W 5 ^TOtWW (global warming) WTO TOI I C0 2 WltCWW 4 WWCWW 
TOWTOTO ^fTOW W5TO ‘ttW TO^W WTOW’ (greenhouse effect) TO Wfwfw ^WT COt -CW 5 HwW.lS'&r WltW 
WTO TOI I llWfrfW 5 ^TWCWW TOW CWWTOWSZWW WWW 5 TO Wife's WfwTOs TOW TOWtTOflW^ WWJlW WTOI 
d^av.v) i sr jfroro ^twrfro cwmcrow tow ^rjrj wito^ rriwtoi wirowfro twiror wfkw wiwwro 

■tjfTOs TOC5, >WW° Wll^s Rfejj tWTTOW TOWTOWJ WRW 'Q TOlWTOffWTOlW CWtWlW TOC5, 1 

totos's iuww wim 'S'cwtotoww wtcw wwp# fwfrorr to ^w TOfrow fro^ wr 's'TOwtow toto 
( hole) WTOCI I TOTO TOWfTOsW ^CWW TOfcTOW 'tfW 5 R fTOTO TO®f TOW ^CWW TOfcwfC^s ^Wf^fs 
TOfrow^fw wf*U (ultraviolet ray) ^RflCs ^TOTOs WfWf WTOW TOW I WWW# CWRt^s srrT WTOCW # 
fl tos wrcw to frorfw'b whw i 




sRliW 



hi>8 




RRR RtR RlfR OBtC^T) I 



br.°i ^Hpf Rc^lC^ <|J<|3jsi 

tRfRR, RlR *RRR RfR tRftR WMC^IrR- <4fi> ^R# RfRJ ^RR RPRRfRR 5 ^TT<f I RfR©r 'flRffR CW- 
c<kriPh , cRdjH, R«f%R R^ot tRHRt^ crksKr ^sfR iSRRfj rr i 'sTrcr RfR©r 'fRffRR Rffot 
t«rn^ t%RR %r?r wti w rrrrrrtrt, Rife, fRRR, ©rtRt©r a« % wa crf® 

Rt£R I RlfeR, 'S'QSI 'RIOiRi^Rr vSyjvs CRRR^W, ^RfRRR 5 CRGjlfRRlR (RlR©r ^RlfR) -4R RTCR fRfjfs <KR 
Wt ^fg?CR RRRlR RRT RR I 'RfWlRRRR CRfift^fij RR RRRRtfs CRdjlCTR RfcR *faRRT 10 «fR itRH*lftIjfo 
^#f rrrir w Rpvsm rrirr rrs?; i iRifwcRR rrr^ir RfR©r ^rf% rkr r^rri 25 «tR tRtRR fRf*^ 
rrst rirrir rrt rirtri^rr rscstos i •s^si'e « RRRfl r©rrp rtrsbtcrmt *rH? ^RmtRR 

rr% rcr rtfs ‘^ibpt (tpt* (fuel cell) -rr ^#f f^RR ^jm^mR (fswm « %hrr) rir^® i 
t^Rt 4tR^RW©rfRFs RTCR, 

'flRffRR R©jR 4<FRRR (RtR RCR RftR I 'sfRCR twf R5Rt RCRf©iR WRRt #»TR *lflR f&RRtRR RRR, #»KR 
RtRRfRR Rt RRRflRRTRt ¥HR? ^R^PRfR RfR tRlRRFR ^iRlfa %RtR RTRRlR RRt RtR, vsfRCR RRRlt 
RfR©r ^iRlfRR R©pR tRR RR RR R^R I 

R©ffR RflRlR <Wf- ^RfRR RCRT iflRflf £©fR RlRlRfRR CRM, Rt C^RlR Wl'ol^l RRI RtRf CRRR- Rf^, ^Sl, 
^ 3«f% cRR Rf©R RfRRR (fermentation reaction) RRIR RRt RfR I R©RR fRRRRR ^©R 
^ftRtfR (bio-fuel) RRt RR I ®f^Rf R^R RR%R RtRJW CR^Rf©f (S%RR CR£RR ^RtRtR) CRtR ^RRrf 
t^RRR RR18 RSR « I 'RRllRRR, ffWl^SR RtRRR RRT 'S ^flR ^Rf tRtRFR iRRfRWltR ^RRlRR 
iRfw RRt R1R I ^siflR RfR©t ^HtfRR Rt^ot ^RIRR ^^RRR «R CRt I 'sfRCR, tRlRCRR Rff^flWR 5 ^RRfRR 'Q 
f*m ^iRffR %7RR R1RRRRR ^®RR ®(#R RJfRR I 

br.br 'nMIsiPi^ (Electrochemical Cell) 

^RR 'RfRRf ©ffRRR CR , ^iRffRtR RlRlRfRR 5 *lf^C4 'sfRRl®^ RIrR^s <PW fR%spstCR RRC©f RfRRRT 
RfR I <^RRR 'RfRRf t*fRR ff»RR RlRtRfRR 5 R%tR ^TRRfl^ RRRbIrvs Rf RRR RRP# tR^JRRf^s RfRR^s 
RRT R1R 'S RHtRlf 5 ! ^ft^oRR fR^JRRf^R 5 RRRR RtR RlRlRfRR 5 fRURT RRf RTR I RFf®ilR (Luigi 





smI*m 



bb<? 



Galvani) « (bstR^l (Alessandro Volta) 2tRR RtRtRfRR *l%RRs fRRJR *l%® RRMfR® RRt® wsj 
*«ifacw i «tn®T®if^r 1780 « c®t>#r isoo 1spfcrc*F RffaRR riripi gRii® rrth <n, 

■3^sSxgvs«f^ rtR WlRSlfwlRR fC R>RIR (redox reaction) RfRTPl tRgjR t&RRR RRT RUR I gg® ^sftRR 
«nfo*$f«sl Wft ®rt®r ®rtRRl RTl^ffR C*Of$ I ®1^7T, RTlR®lfRR (RRR (Galvanic Cell) (Rl C®P#ll7Rs (^jr 
(Voltaic Cell) RCRS RfRfi>®) 4R 5 RRR7TR RlRlRfRR 5 (RRR (electrochemical cell) RlR WP 
RPTRfRR 5 *t% (TlRR 5 1^J < ? c f% frsfR RRT RR 1 ^j%)1r(R> Rgj < ?‘l% RjR$jR <KR ®f®R RlRlRpIR 1 (RRCRR 
R1RR71 RlRRfRR 5 'f^fen R°Rfl>® RRT RlR I 41R 5 ®%R fRCStRR (electrolysis) RRl RR I (71 CRRCR ®%R 
tRCSlRR RRi RR ^TCR 5 ®f®R tRC?lRJ CRRR (electrolytic cell) RM I ®RjR RlRlRplR 1 CRRR Rl®;) ’ggRR, 
CW ®1%RRIR (electrode) , RRSt CR®i (salt brige) 'S fRCSlRT RRR t^RTJ gf^® I fRR*[ ®%R RlRlRfRR 5 

(rrcrr 1r% Rr«m stimfri rjri rsri i 
VA> %T<5, <## « 

RfRRlfl: (71 W RRKTlR 'SJ^TT fgtR fRgjR SlRlfR® w ’tnsr, ®KRR<7F iRjJR RfRRtfl (conductor) R£R I ®ltR 
RfCRR RRJ tRCR fRRTR SfRlfe® Rd® RRR Rl, ®KRRCR 5 'RRfRRlfl (insulator) RCR I RT® , , ,f}lRttt>, 

gfR® pj^cf \g '^rr 'e rrsrr rrr 3®i® t%jj<J, RfRRifl f%7RR RR5r RRIR I tRgjR RiRRRMR CRKCRR 
(mechanism) ^RR 1%% R7R RfRRlfftR 5 gt®t?7t ®1R R^Rf RlR I RRU (b) ^ RRR^IjfRR 5 (electronic) 'Q (R) 
®ft5R fRCStRJ (electrolytic) RfRRtfl I (71 RR>R RfRRlfl t^RR^rf 3RRRR RfRRR fRgjR SfRllR® R5£R vsRRJ 
^MRRjPlR* RfRRtfl R<71 I CRRR- RR*T Rig 'Q SflRltl* I fRgjRSfRlR Rfg RfRRlflR 'RlRR RIR1 RlfR® RR, 
RfRRltlW ®fvt>R fRCSRl RlTRftl R17T I (TRR ^iPl® RR 1 !, ifiPivsj , ’^RR 'S RRCRR gRR I 

^sl%RRlR: ®feRRlR ^C=TT RT®R Rl ^fRl®R tRgjR RfRRtfl Rgl^t I ^CRRdR t^R^R 5 RfRRtfl R®Tt RR I ®feRRlR 
RlRRfRR (RR1RR gfRRlf « gRCRR RtRltl) RtRJ f%gjR2Rl(^R (TllRgS Wm 

R7R I RPTRlRR C¥R R^TTf gfi> ®1%RR1R SflTTlSR I ^R^RR 5 ^fJRTTl® ®f®RRlR ^R° 'SjRRl^TI 5 RJfCRl® 
®1%RRTRR17f I 

«fJR7R® ®feRRRR- b. W1RR f^Rf ^R R. gRtRR ^JRIRPR tlTR^R Rl®R iTOS (WlPTlW) 
■3RRM1R® ^R I 

RRfCRf® ®feRRflR- b. fR©rlRR PlQ^Rf R^Rg ^R R,. gRCRR RRTSlRR <p®<p RT®R R 1 ® (RRftTfl®) CRRR 5 
^WR\5*H 4CR I 

feRJ CRRCR 'Sfjfprf® « Rjfcen® ®^RR1R %R1R Rf®R g^S Rl 5HRR^ gsS RJR^lR R5R1 ^R I <i)t CRRCR 
^fJRTTf® 'Q RRlCRl® ®%RR1R %RCR ^R^t Rl®R R^S ^RRl t%R Rl®R RSS RJR^lR R3R1 RfR | RRsR gsS ggg® 
tpTR^R RIrrIDr RRW R7R, (RRRRl RlRTlfRR 5 Pl&RfR 'SfsRSt^R R1R Rl I ®ft5RfRCStRJ (RRCR RTRf® RlfSTfRR 
RR1WR 5 (71 R1®R RffSR ym g^ ®1 ^JtPRW fcCRCR iflRs RfRlWR 5 2fls (71 RT®R RC^R RlCR ^1 
RRRTff© %7RR RRW R7R I 

gilRstfRR (RRCR 'SfJRTTl® 'S R5jR;Rfv5 ®fw<WlR R^TTIR ’KTfe fRCSRj (RRR CRlR 5 ^RR 5 1 iflR# Rf®R 







bb'b 

R&R RI^R RfeRfR^lRT ZfRRR RRI ^RfRR RM R^RRfR R^R RRf RR I RTIRsIPr RlMsf AfKRf® 'S 

rkriw %rr % rirr r$r rtrrir RRf rr (4Rt *t®R r$r % rrririr r%r fRcsfRiR rri 

^RfRR R>R 'RTRRf® 'Q RTfRf® R&R RRf RfR I <R^ R'RR RRRaf CStf^tR WRR) I RTfRsffRR RfRR 
AfffRf© 'S RJfRfv5 fRRtfRvs RR RfR>R RfRR^f RtRf I R%R|R fRCRM R3RfR RfRR RSRCRR RRJ ®ffRR R1RR 
Rf^RTfRf® 4R°sRR RfRR Rf^RTfCRf® f%?TR Rf®f RR I 

Rfosj RRf (R SI ^fiisRRlR R£R£R I ^>RfcRI Rf^/RfRR 'RfRR R%RRfR I RffRT RRib Rf^ RfR RfR>R 

RRt'lR RRR ^RffRf RfR, 'sfRR RfR Rf^/Rl^ 'RfRR Rf^RlR RR- CRRR: RR1R RfR>R R$ Rf RfRR RF® 
RRfR RMRCbS W%R RRtR ^RRRf RfR, RfRR RfR RR1R/RR1R(II) Rf Cu|Cu 2+ (aq) RfRR?fR R£R ! 
^RRRRfR, Ag| Ag + (aq) <4R^ Zn|Zn 2+ (aq) ^^RRfRj RfR>/RfRR «n?R RfRRqfRR ^RfRRR l 

^RR AfRRf RF§/R1RR *RfRR R%<!RfR R^RR RR[f| I Ag|Ag + (aq) ^feRRfRf^R RRpsIr AfRRf 
fRf^^fRR^RrfRI 

Ag(s) Ag + (aq) + e~ 

Rf^/RfRR 'RlRR Rf^RfR fRfRRT 2f^f%R RR RfR I ®f#i, RfWWfR fRfRRfR RfRR Ag (s) RMRiH 
RJfR RR Ag + (aq) ^TfRR RflRs RR RRR Jj%^s RR i spfjRfR RRtR Ag + (aq) 'RfRRR RfR 4R>fi> 
$MRiH 2RR RRf RfR, 'RfRR Ag + (aq) ^ffRR Rf'sR Ag(s) 4 RflR« RR I 

R*RR 'sf^RtR tRfRRT WtRR Rf fRSRR fRfRRf I RfRf 4R# 'sf^RlR fRfRRfR tRRljRR ^TfRfR ' 5 fRRf 
RRfR RU> I fR¥ AfRRf WffR, WfRStfRWRR RRR^ R tf? I RfR ^Rfb 'sfeRRlR RMRUjR RRfR <Kff (WlRR) 
'sfRCR RWR^Rfb SjRR RRlR WRJ 'Rl^Rfb 'sf^RRffRR SftRfWR RR 1% ? 'RlRW f^R ^sf^ I \sf^ RfRlRfRR 
fRfRRfR WRJ T'jtfi’ RRR R jRRf® « 'RJffRf® I RlRfRlRR PlfsMtR CR 1%?fRJ 

RRf®fCR RWR^R 2RR RfR, \sRR RDM® RfR I 'RfRlR (R Rf^RHR fRf^fRJ RRl^t CRfR RMRiH SfRR 
rr \sfR5 RjfRf® RR I Rfe^RfR fR&Rf RRR RfR I RRjRfR Rf^^RfR fR^K SfRfRR RfRJR 

Rf^^RlR fRfRRf R^RIRR RRf RfR I 

^JRRT® iRfRRt ; M — > M + + e~ 

RlRRf® fRfRRT : X + e - -R X“ 

Ir.io C*m 

CR RfRfRfRR CRfR R^<WlR tRfRRf ^RRS^fs^fR Rt^, ^<fTA tRfRRf R°R^RR WRJ Rf1% RfR R%R 
RRRlR RR RT <-flR° RlRKffRR *t% 'fR^JRRf^R RfRRs RR, RffR Rjl 5 1«lPiR CRfR RRf I ^JflRRlR (RfR 
(Daniel cell) ^Rft? RDRsffRR RfR ^JffRRfR RfR RJfliRf® %RR Cu|Cu 2+ (aq) Rl^/RfRR ^ffRR 
RlWiRtR « ’SfJffRf® tRRTR Zn|Zn 2+ (aq) Rf^/RfRR ^ffRR R^RRfR tRRf Rf^R I fijftR W JflRRfR 
RfRR 4 r RRfRT RRTf I RIfRff© %RR ^R^ RRR RR1R R& RRfR RlRR^BR W% BfRfR i ^RfRT RfR I 




SMI*M 



wv *trc3f ^jfegtw f^egeg feg* w feg* gfgegg^g w% ggeg ^gfegr gfeg i giggegg ggegg gegi g?egrg 
^itgegg wgj 1g%g tgesfgi (KC1) gg*t»tf u-^rffw fi^g ggggegg gegi v§gfegf ^g i ggfg gfg 
gmegj ^fe<wig gfkgs g??p ggrr ^g, g^eg fge^ wmstfgsrfgg fgf" ggrr ^s^gpMeg gkg i 

^fjfegf® fg&gf : Zn (s) — » Zn 2+ (aq) + 2e 

ggfeeff® fgfggff . Cu 2+ (aq) + 2e~ -> Cu (s) 



Zn(s) + Cu 2+ (aq) -» Zn 2+ (aq) + Cu (s) 

^<5, Zn ^Tfegf® fge®r teggtig eips? PiMlfsr'o (dissolution) ^eg jfgeg Zn 2+ (aq) *srfgg R.WW g%fs 
^eg i ^ggfgegs, ggg w Cu 2+ (aq) , ®rtgg grttgi^ cgeg teggdrf sign ggg gf^g Cu %geg ggtegiw 
wgf 3&g i g^sgw, ^fjfegieg $egg\IH '©fegg gfgjeg ggtegtc© e%^ wt ggg ggg i 

^eg ^sig fgeg ^feggig gfUcg ggjf <weg§ ®iTfegf© egeg> ggfegfe© $egg>lH ggR^g ^jfg* ^eg i 
ggig giwg fgtjjgggf? i 'Sffggf <jgfgfg , gfg ^nfggfg eggegg gfegg 'sTegg gfeg £ggj%g gi^ gjs? 
ggf ^g, i «f^eg gf^f& ^eg ^&eg i ^gfg c®cg egg, ^egRr« f%tgr , ^ 2 rgra; W¥t Fug ? 'sf^ts eggg fgfspgr 
e*feg «egg fgg 5 egeg 5 fsRg 5 's gsgfg gesg ^fgjgf #f ^eg ? tgewgf fwf ggg egg g>g 's gf^fg egg i 




ZnS0 4 ggg CuS0 4 ggg 

ffen-b-.k: gimi^tfgg eggg i 

gg ^gm ggst eg^g ggg « 2fegf®f%r«f fgeg^gf g# i ®rfggf egggfg eg, ^fjRRtw Zn 2+ (aq) ^rfgg Mg 
^eg ggeg gfg i ^ggfgeg, ggfegre® ggg egeg 5 Cu 2+ (aq) 'srrgg Cu fgeg eg wgf ^g i ^eg, ’srcfcgf® gteg 
Zn 2+ (aq) ’srfgegg ’sfffggg ^g 's ggregf® gtcn Cu 2+ (aq) 'Sffgegg gfBf% gg i 'snggt wffg eg, eggegf ^g^fi? 
fge*tg srtgg (ggf^g gf gtgfwg) «ffge^ greg gt i x s\^ ggmig ^g# gtgi^ ^fgegg 
^Kat Mg ^g gf i i ^sgR ^fjfegf® gfe® Zn 2+ (aq) ’®ngegg gg^gr gfggrw 

gtgmfg ^rfgegg (gmeg^ ^rmg) gegt^fg ^eg i ''srgjfgegp, ggregf® gregg gg«t e«feg Cu 2+ (aq) ^fgg Cu 








iiV 



jpmpt 



IXctm wsrt^s?ri3r wr hQhm (»MwU ^ rr) wt 44 ft w ^ iipti® «ttcar 

<Mh|4 RUM (Zn 2+ (aq)} , 4TWR *tlC3f RHIR|4 RlflW* (RWCTfc) Rlft^IR&W I slf5*Kf , ^ 

Hlwitfl ' 5 TC^rr *1*1 'ol ^arlil HI-9W ft&fll *lbW *1T I r ITl-M'5 i ^ TOW 'S'i|t*fJ 'Slip^'a 

*WtaFF {K + (aq» « t e tta[4 {Cl _ (aq)} RlilM* h&lMJ 4J1W15 'Q Rj|wtfc-*llOT 'sttiTCR* 

TOwr^R^^ri 

v. i i ctcts *fcr « mt^dTORTc#^ 

Kjl^ PPf (CN*h) <i[4 <mt*W >1 jI«T«|R' 9 C4R (fbli)— tr.io) I 2|t>f*l'0'»|C<l «lhfl| Kjl^ W“1M> SW *ttfa I 
«il»isl ''sf'^ shkiPw wit , 1)l a T'olft<p C4R *1 -ic^ wife I tijl^ wws shltif*W “ifow 
^tf^s ^ <m Wtt- C«l^t«W <m (Leclcmche cell) I CT*T 
RRRTf mms K«||!$ ^ncw, Slf^e qieflos, RltUll! shit's, qiblC’M 0*PHT shit's 4IOT 
<tmls 4fsf i ’ijhalR-v w>lws Riffi sjlt pw wuImI® e W *lfS^i wft^pitilt pi*t *fct 
C4R Wl fetd<u IR (electrolyte) ’5*T <£T^t?I ^ CTCTST *|5 r « <£TC® $w<r|}i SRRTjfe* 

tfrrt Rtil RlPlMI 4f?f I 







WHAiiW aflame « 
■ upts&yas Pl$ 



Mn0 2 -tsnr^®*! 



isft otto rjipti® mi tth afi> 

rr (t^i) ~ss\ jIW 

rr% (MnOj) « g*t iw ^ 4st i 

t^CSRj IR fePIW RJlWtfolR <m$5 (NH 4 C1) » to 
uptafevs (ZnCy RIB'S <Pt?J htf^f 'fer 41$ (paste) 43t 

I 31*® 4l$c^ ^*T toIs «t»ij *51? (starch) to) 4JT I 
i^RMsr fe/w t<p|tirt» ^ 1 ^ ' s tRK1pt 

mm *f* 3wt ^iph ^r i ■ j RWi® unwiiRw- 
'sl5,-'«(9|l^'s elSl «(l<wH<t« ^1^*1 W ^wl<i Tfli I 5l^ 

ctpr wnm w ?$, ^rpt r m c^psi fr®, ^ 'snwtf^5F-®t^-^fe®?r 

'stRa e f, *qg*R hiR ftw 'ftiJiwiRiilvi »l*i1 ^ « 1^5® cjMI^chmi ^ ow, 

hi® *IR i 



4191$ 4Jl(M1<b 
hw 



Ibifl-b'.io: Tgl^ CTh 



«H5RJT tw^T sric^i miw ^?r, Itfwfin «fRH-2Rlra N^l-Rerbh) wr 

^pi^t sRtc^r^^at^Uri ®®r ^ mi»is 'oultiltvs ^o*i9iiiws ®^31 *h « ^jlt'tltvs sftj 4 ta t^lH«i Ru> 

<rRi 



«IJItHI® R&SI : Zn(s) -> Zn 2+ (aq) + 2e 

: 2NH/(aq) + 2Mn0 2 (s) + 2e~ 2NH 3 (aq) + Mi^O^s) + 1^0(1) 



Zn (s) + 2NH4 + (aq) + 2MnO 2 (s) -> Zn 2+ (aq) + 2NH 3 (aq) + Mn 2 03(s) + H 2 O0) 





jPTRH 

'oulC'ilcvb ^ RerlR's ^RT 2fi> 5,C e 1 < W}*i 3 1 ®rtTr s T <PW I t^f^ 5 ^5fl?H <p|$Gilfl ^TlRl 
to I «R3to, >|j|w||ft«r-^1$-«|4||$b Wlcto $W<WH ate* ^Bf WlR^s 

^r i «ui«iAiii»i ^tbr »uwiR«r-^-«mftt'M wt?i e t ftto w >i*iwi w '*nar i *r$ 

«ijiwiro $M4JH ^jwito i 'srrsrm anft, srk R^jos^ 

^ffi 1 !, 'S|^C®1 BWIW R'jTC adc*llef*l (TTto ^it C 5 !^ <PSG®R, RR»*ih^. nSSfi^s to 4^, 

^itc^cto 1.5 coi^ ^ofe<5, 1^5^ 9 H'eTft ^n?r i 

«ll»isl RtR RT, ISi^ *la '5ft^ ^tW <PW *Tt, '®f^T c i, R'jTCNf^ RRT *Tf I ^tBIsT ^TlM^Tt 

C»W OT*1, G<P*1 <5' S H ^ ? W Rct>3 S^fb (^S-b'.i) <pR I 



G j iG 5 n?i ^' t Tpnn 




WJ 




eric's ReflR's ^ ^T 


^w<w3*i ^ 


t^qs 'oult'il'to 


















mfn 






lifWGPBn^ 






^ft & 







^Mr.i : <IJ<13jGSJ) ’ICsT C^1C°153 RR>J( 



f*WfRl Rg°i ^<pITj , ^l'o*i *3 ^<pITj *1^*1 Ujl^ rft Ro *l?iWl diesis $,c<w S'QWfi RRc*i 
OT*f I nWI*T! G<Ph'»lc<lS, G^CSTO Rj'SGSS sM*|R^ £t<ulR N^ks*! C^T^ITq sing's OTQTff <to *Tf I ^lerfU 
<psiR dGiil«rG*i ^Jl'ijJI'o^i <hN 3,1 G's ®fNt3 1 

V.i’^^WT'Q ^1?r Sfafa 

'Simt *lto<T «mR to CW- wft <7PT (dry cell), nliPFlR to (mercury 

battery) , C®i^-OTMBIW (lead-storage battery) 3 RRwN (lithium ion battery) ^jf5# I <*PTC 

*H « *fl^ '=rto^ Wto fraR I $to to f| OT, wft cm »to Wf (Zn) ^ 3 Mn0 2 
<|j<13t3 "^St ^ I ^R^lR C^tW Zn 3 »jRR>vS$ki 'o^lS.'s (Hg 2 0) <u<I 3R ^ I ^TKR C^-R^tCSW ^jfi>lR, 
to «n>i?n »imim ntota ^tssr <u<i^ w wfo, ^ ton (Pb) 3 tortn «wii$\b (Pbo 2 ) nat 
■^sR 1 ^toi ’nfBito (Co0 2 ) ^at 1 ^tft *n^ (heavy 

metal) I shl*ift<p *fW?T Rc<i&iN ■qil’ClRc's •qj«q^.'s iflW ^ift *Tl^ *Tl^ g<J1»1^i^ R<)l« (toxic) 
3 ^JhR ^tolSt (carcinogenic) R,C^1C<5 < lRfb's I 'sl3,C°1 nf&lR <!J<l^lG?ltq ^ PPC»T f^C»T >W 



















TOS wWs^sSlR « SlRs *\M v< l Sas'Sk's TOTS ll^w Re"tR%f « <Mt*i &c»i 

'°ilc j i l v tlRc'» Br®i«j gfl^t 'Q 5f*t*rs ww,fl apis shlfjR<p dc<H west I aretes 

sjfeiRw to?® sitoR* sstf stR « siRs tos sste&r «hmi*ij sR to ais^TOtess stst-Rws 
( food chain)- ^ siess s*cs i sjRiRs sSfr slat 'srtf& e HlRc® «r'uk*il SISJ stsS tow <wHki*is 
TOtsjfarsnpisr^fRTO start ^®aftsjRt1?ls sRi tTOTOlts^ sRw ts crot Rf S® m i 
sRj to mm sismR+ sii^its srsjes to?® si^ « si®s cR*f^s (recover) to 

»g>i<pta (cyclic order)- ai •I'^H "SlRR cl'oRtr® tosIs <wl c<ic« ’lies I aj?t <pc°i SRmH wit ■^Hja^l 
® ^^5flJ!l^T freest TOS | 

lr.i'5 R«J)S S»Wt Rl&fll 

TOst cscsR cs, Sj|*reiR* cTO cw- ®j|R*iis cTO, cm sjIBiRs ewear '•uiwl'b « <wicSl® 
®I^to ftfan ?s®**^«£®tes sd> sitoFw cro R$wi% Rss^ ?s i siR st 

aj*w»i RI3>iil5 '8^ stokiFW cs*lw slRs dw 'R'JWdSte^S itPuct ^TtsR® •val TO I *w«reM 

CTOt, BPR , bl e Tolf*i < p cvlw RiJsHfe £®%t <fc.«i c^kwt^jff W? ^i, TOSlRcs* at Sst*w CSTO 
Nlc^a ’"lIjRt® RtRt Rqj'vlfrs R^Pt (sjRlR) NW® SS I CS WtCT R*JJS"|1&<W TOTO TOt 'olwssln 
RRsit ■'ixnR's to TO, v ®1c < t* ®f^s Rcd^J <wls (electrolytic cell) sc*i I ®%s RcskJ wlw Rijvlfo 
SlTOftw iffcw ^St®f?l® TO I ®% <! . Redacts *ikk<jj SHIFTS (electroplating) OTTO, St^ tiRt-lhi 
TO, TOft sTTOl*W TOefr*TORTOi*$ftTOl 

b\i8 toww ftfoR^SUBT C# 1*1 

TtftyK ftesfor emm #r MiTOlR# cro^f ’streft, to ‘Otror cro srto% (ott- 

TO *tfTO6 CTO ^rolTOft Hero R^tro tw (jw- ^ffStR) to TOi 
Rcd*IJ CTO ^ TOt& (one-compartment) ^t ^ TOt^ (two-compartment) RPR» ^C® TO I 
■$ Stc+I^RR^ Rca^J CTOS' VsjlRtil*! crow ^ITOI Rear awR aw slwl&RftR 'ofee, 
RcS^J CTO OTTOt TOt l CTOS SCSJ R^k TOBT awR 
<Hl'4|4 CTO 'af^Wbt («UlWt'b) « ^tsR TO5W CTO 
(STO1®) -ajs^TOl ara TO R«ISJ Wf 
TOTOTO TOIS ^ TO^t '*t%TOl«l 'St^R kS, STOW 

sl^TO ' S| ^^ 1 °ij1c*i1'& « S'TlTO* ’St^TO 'TO i t WJtCSt® TOT 
TOI STOW TOS 'TOt® ttTOR 3TO (TOH) TO 
TOC< SRTO rn\ TOsRtW, STOW TOS WJtCTO CSW 
tess^r sk*t (RtoS) to to?t sTO ^itsRs ksi aretes 
Rcstsr cto «ijiwic® to R&sk ^R ^wsR*t cros 
'srsj Res astR® to witeSieEsr Rros RRro tot tow% 

5,t.«i^3jt,ifl & 1 R 1 I cRJts i 

S’lTO-i'S-lo'S 




Rar-b-.ii:'®R^%asi CTO i 





ipnirc 






'■UlWfb R&*ll : XT X + e 
■q»j|c.**||va RR»sl : M + + e~ — > M 

m ?TW liwm BT, C^tCT R'JJ'SSMIWjI WT C*T, oMf^® ^BR ^ST, I gaCT 

isafat's m^RIH ctMs vsic^w RetlRa ^s?n?r a^l'sto isaa 1$f% a*Bf ' a ulwl» ^t *wMl« aiat 
«il^» ^p® 'lies I wlUsHT '»%'*, Rtdsj wh ’slsws *ijl*i &I^R5R wk’ls'fl ^IsH-R^bM Rfoill * 1 "lll *1 
<wil ■'iw I Rtd«u c<pImis sl*s<,s smls Rest 'silwlo'il I 

zH^lisHw sRg 'sf^'s RedsHs C^H*T desM s*td ^ sl^ ' b i*ij ^i'ss dlfl-l C^Q?Jt ^csl, 

Rsi ^R44iw 'o%«, Resto i »ii*i«j mm ^ 

am croft afrtiic* tmdJtcafiK (electroplating) 

^ir^ri ft up* whim ftf^Row c*h«* wwx 
^s*r amda fti*R* caw <rr^s 

(extraction), R^lfo* tsflRH (^m m), 
ftH^MlU Tmrnf^f *fofe$ST ftt?m (analysis), 
amfffa *lRcim (re-cycling) « 

(purification) , 'I'itt^ sjsHMiHkH 

(pollutant management) ^=>j|R *?Tf ^ST I 
ISIVviMIms sjs^ 1 ® R*^R > ^*is v llR , *T wl-he 'oi^s RtdsH R'Ss i 

'sf«^ RcdsH wl-h sjs^Js *pcs mIai a*ais i5*ft wills amt otsstt i wl^ RtdsH c<pH*i sjs^Is 

TO *llftm fta«l1ft^ltl ftl5H^ TO R^ *Slt ^1?r I ^1$«}IW1 Ptmt »lWCTJ <P3t 

^ mltM- ftTlMlW 4&Q|}|CBM ft^ ftlR'* ^ST, ftft '^ilCHHOb ftRlWM RotlR'* TO *tiR ''BVl^ TO I 

wr c*iw §t*i«uH «biwNi to *jic<iim> aaiRy> TOfti*rarR'jJ < *.aiti Rijpmi >ii^iwj *ttf^ 
a% mtm *ro to (fSar-v.i^) i aShFtro Rcsftr cron ^wjct R% TOfa tot c^tm 

■R^a v lRm* i l 1^1% m TO, ewt HlRw '1 R»jH 

R%i 'sI^js R edoj cs>lw s^jw 'lRc - fT*r c f *lI3csH stI 
^RT I ©IsIcsfCs* GTl%f sc«s iJBIT j(wlwfl ' r lR*jH 

Rcd^‘1 c#*i*f mra (sensor) sjs^Is 

^at^r 1 

l&Hf %a^r C#*f»T 'TOliT to *re® 

Slt^ltBRT •IfiNfr CTilWl Wl (fS3T-b-.i«) I ■am^HT 
'=nwf?T ^MICTT ai®*lt <3 IS^T ^JtBTl® « 

awm ™ 1 ^nwr *m\ «s « ^jms 





^t- , a’lfiH-i’r-i o^r 








siPfcwa *tF©at ^naaa, ar aa%a amw frsft a*at aa i « <wk»«j 

aWtW 4a$t isfe a# (channel) *TOF I ^5H atEW cafBl «ialfl> ^o fa'petfatrea fcaa (aJlWa) « 
^fclalw* <PC«1 iS^o Rfoala ^retsftfla# ^t?T foala-Ftohl <ralii <iaiRc"l<) PlCiJ *lfoo | \s|^c«i Sfgf^o 

Hata-farot a*aia ^wfl> ata fror Smbt af% aifo toit- "sow « ^jwi^ ^a-fcapia 

^IW^I <4ata 31^o WhjMlW ^©%<5, Rcd<)J G<Plt<IS aW apHf aTOT Ci^la Ca, ^£<5, Rd<)J ca^ia 

’ikis ^raj ^^rtar ^©%<5, ftcslaj ijaa ^if^s i ^© 1 $ aa ta 5 ? *naat wlft, ahacawa as$ 1^f%^ a<Kaa 
^<5, faflaj «W1^ CWT- <2rfBa » I ^IJICTI® « 4Jll*HaM amtW tpfist ^1%0 
OTeat aa, ^itot ^asffr ^ ca*ia aca i «®t, ^ia*t al%© a« tror capita *rcgjt fcaa to® 

v ©Rs < 5, 3atf^© TOT «l3lc r llcvtt ao$ «i< 5 p^o Ij^lW ^ erlRi's a?! I ' a Mjftc<P, <JCS( «|<|P<Fs IVlI^-taa 5 !*! <Pfllil 

atw ^lajpu ^wiobh wroia to ^wafliwa ^?rrr fa% a^ta aarifc w atria (screen) as$ 
'siaf^s jlc^lcew *lfon*t TOW ajPibcsq (digit) ateltaj 3TOt asta l ^ aJMta TOtt, 4 

ajaw <pw a&sra 2tc<picsff5 alsiaH t*f4a ^c'© ^a* ftft'iJ aaa^ TOia> i 

v.^ 

'©fif^r, atfta ^ afl» ai^iosm « ifl» ^rbr caftaa aaarj aiat af&© i atft akaa aiaiaFH 
R&al caatcat tot! i 

h 2 (g) + y 2 o 2 (g) -> h 2 o ( 1 ) + ^sm 

^ ^ Rl^malceri « ^ ^ 'oifaoew Ika ^ ^ ‘ p tTf^T a?T I , '»kc*l *flf^?T '»1«C 5 f R v lH'o 
Rftaia ^oi»ic«H « «W>f ^ttt anr i 

2H 2 0 (1) -> 2H, (g) + 0 2 (g) 

^ R&^lfD (spontaneous) aa, R&iilfU TOlt^s wla war *f% fro» aa l 

aWlaR^ c^tw (electrochemical cell) "smow *nftw «tet anr l 9 ft% frotrota arcj CT 

sihi*iR^» cw "to^s a?r, shi^R^oiw ai^a «uiciiv8 « asronw wt a?r i 

*nw sHf&iiow (Pt) *fi^ 'oi.iic'ib « ^5115^ Rwca ajaw wt aa i j ii ff if<p5Q<p alar ' 5 rfta 

,9 ftf^a asca snf^Pf ^rTOdw « asjtcatcsa ataiw siaifa^ < wc°i Phc^k® R&?ii 

aa i 

ft&at : 2H 2 0 (1) -> 0 2 (g) + 4H + (aq) + Ae~ 

asron^l^at : 4 H + (aq) + 4e“^2H 2 (g) 

2H 2 0 (]) — > 2H 2(g) + 0 2(g) 



^it» 5 *nfar ^ wif^© tot «iftioBH «bpt, ^aijit«H ^naa (dflJa) « ^waifiH fraft w i «hjRw, 
< pjIc , <iic'!j sj$oj3i(.«M ^naa Refill'© tot aRcsjIw"! ’ijpf aa i 3^©‘ p f^ ) ^roriw aj^osicefi 
^naa gac*ia w froi « ^wadi'i ^otw atajw asrortw c^uar i ca, ftftaia ^Na^§as 




“iPicwi epic.*! I at aJ?T aa *Tf I 'ahw mPre ’JftgaHS aaT Rea R^s HRalR'ota 

a»M I 




w\%m c$mi ^ 

wiI®*iiH «plal5,cwi ®t^l*i gaHw (brine) at*i 1 calffeala wpiai^a gaHta* RcshH •vw 
m^S <3FlH=T W $aag W I attojaTO <3Flf^T ^TOFT* W *1^ atto tolaa 
^n <£scww ^tau atto taif%4i*i t*to&b gaa tota Rmmi a*T ^a, cma^a *nto a§a 

aRalcH *i<iH ait<p l 'sR>«, Ricda'l TOla ®r*u <HI*ilR 'sulwl'a e ^JfWl'5 •wit'® aide's \^R«i volt's Rtj^ 
aata; went ^ i tSupu ct, wllSsI*! espial^® gaca I^T^^Ic^a *pc*i i ajtcat® « anWfc® RR>«I 
arfan <m^ atR toe toai ewi witSiiiii c#m^cw) gaca R^ai *. mm wil^ia 
oratoa to aito wt-toaa art? i aaaSft® <®mt 4 tosr toifl® wra am i to^ 
' a ult*il'» *Q aylcaitva toBv sj*d*T TO-RTO Wm «ilwl6*il <mI ^c*il I 



«WHHb Rffril l : 2C1 (aq) — > Cl 2 (g) + 2e 

Ri&l l : 2H 2 0 (1) + 2e~ -> H 2 (g) + OH - (aq) 



21^0 ^ + 2C1 (aq) -> H 2 (g) + Cl2(g)+ 20IT (aq) 



atfta tom gata* w to toa atona w cro 

*ihfti 5 Ri<p tfrfSi® swta m ^sr, ts 4 c*pcifl em^t amt amst 
acsati am cailfcadv e#Mi^obii gata$ato c>iif%iii»i tot (Na + ) 
e espial's m*T (CO toa afNtow TO TO I Rgja aall^w toot 
TOTO Grtai^® Tot arlR® m c^lfta TO e tmijg fcsft a?r i 
^sRito, amn® at % toR® m {feohifa to (oio e 

^totwa am al?ta® aa i a^saw, TOatra fcaag toaflH «icaa 
atajea amtt® c*Na e arotr® affto toma ®rj acTO% 
^caaiGwa aaaaia w i amte® §aa^ oir 'atm gaca tato 

caifeata tot (Na + ) "Ptto m gaca catena (NaOH) 




Iwr-v.ie: catena qpiait® 
ga 5 ®ia®f^%aaa 




aaiaa 






torca anas i caifeara cssiaft® gaatas %ta-toaa a*aw cssifta « 
(TTtfMta 4ftfe4|ftb $*t-W|s© WH (bi-product) %»IM ateat ala I 



v.bir Rdac# *hlctfu alRfaja* <imls 

^©fca toacaa atwt «ii4l34 cmw m, <aaa- wil^iiw , 'an^fiftato , mt, wr, ww, -pprr 
tosfta a?at ^a i ^at^ftas to <naa an§a wt^ mf^ta i wtarn ataata »ftwwft 
i aiata, talas©, ca®m, am am-afe, ct^, ataataa, faata, afia)«r, airofa, asemaaiat, 
I’M sR^ffc ftoto wiat W total asat ala to ^laj^te wlata ama, t 3 ^ ^ « ataatft 
am aa$ Rmw ■»i»ji^'8 i aifitomw ^>Hi's wiaia aRNo© <u<q^© ^a i sotat tot fcofa fa'jjf'©^ ^ 
a^r aia^s aa i m a^na asiaw s^iaia mr aitoj4©iM caft aan^s i «uiflfS|Raia *n^ 

w amr a«aia to? frsto amia asat aa i ^ at^t-at^t mna mj ata^o ^-arf^a 




aitoj4wic4 twdji«ififc-<4a atarca wraa mj ais§a toa anst wt « ajMwPiaw-«aa afibicam 
am wear aa i <^© wt^ta *?nto 4! it?r i twdJftafiK-'na ^n^twj <mwt an§a s&aa aaj an§a am 
to m a^«t aa i w»i <mwt ais§a $aa vjuah ais§a am to fa% w «ito% 
w^ia t'©!^ asat aa i cnaa- aaia t'©!^ «i«Tmcsi*i s&aa cahia am fata 'aiawicsw S®^ ^Pa asat aa i 

atfta ssf^s, Rcdacaa atarca f£aa*j aRusjIw'i ana ^atai*? 'Q aRtmtaiwa ^latf^r i *j$.o!aiG«t r i<.<p cai^ica 
atom war ataiw%t aif^'e^ta^a^^ai ^fean^*? ana assail aacaa ^gm cam aac&«i «tM 
i fiaifa i a^jcga atfaa safo<j, toto <mfaa ana aififatamca ^lai^iaas tow amta asat aa 
iflat. RRjj) awna ^is’iata Rc^ca catf®aia'^§^i^^ia a^a ajaaia ^at ^ i 



b-.i* Rftiii 

^naat ataiafaas fa^aia c^m cacaft ca, aaafa^ a%^aa tm^a rnia-siaia at mtidPisr 
atatca aiatafaas am af^© aa i RteOniitaa caacat afaa^a aa at, caacat a^a aaai^a a^a aa 

at, a?R aaata^prf a^afas^a at^ocaa ^caa^aa at^ocaa atatw a't^s a^a cata a&a <pc?i i 4c^3t 
catfeam caaatt® (NaCl) « atf% (h 2 0) cata akaa c#^ total a?a i ^atta ^snaat ^ toa 
aataa RQ ) «ii a*ac^ wtaa caatw ^caa^aa RaalU ^at^n© , ^atia R9»*iia <pca a^§a cakaa 

^^a i 

^naat wif^, ^i^uaic'era an©t^© , ^tar aa cat^aa faS&ah ^’aa^aa catf^ta* asat aiat at^o i <Hi’jc®ii ajat- 
caffia « 1^5a i a^ calaa^ tola aa^ atwa aiaataf^as a?an 83-^a caH ^©traa t^%am 
^©g^^otca (m s c^fe fa^fasatca ataa^ aa i 4^fta a^ faSQsnia <m s fa®Qs?iia Ma 

a'saia aaa a^a afaaw a% tow fa#© aa i faaato cs©®fton©t (radioactivity) aw i 

caaa- catwtfaam-210 (Po) c®w faat-206 (Pb) « t^afaaia-238 (U) cm, 

wtfaata-234 ^a i acsstas croft man asat (f^-aaNas Htoi-4) ^a i mia 




imfiH 



(iR*car ^ to RttfihiWfl w ’lira, pph wnaim (15 ftfan °c) ^ 
•hwhi ftsfoiito ^ra R®i>iii>i mu w i ?stf$ wo 

^*RraiT ^d» tm\ ®fcra ^mrar ra, t^t^srm 19 ffcfam cso& rafl> raft> 

R5I3»iil»i 311, Tlira 1 RSIshila fimw (nuclear fission) W^f I ^R13T rafi» rafi> PiSPhim 
R? PiSIsto We £®itl *ltra l wp PiSfsNIs (nuclear fusion) Rfoalwn 

w»6tl^^'*i wit l*l®fiteii*i fiPH R&si 1 CTtrar c$lc*w <®«r|3<«i®tsi w ^c®! 4iu?iwi i xiPi wtrar 
wafted rato (stb-if^Ji*H^ f^r -m *mn® m ^r, ®twr w«ttei 1 ratrasr Mteiwfe cm ^nw 
mw '^C'l*? RSIsteiW ^ra 1 ra*R- 5>5wf*mN— 235 w S'Hl^Wjj PISS'! wra 

%FRO*ita wr 30fcRI%3 ratrasr^wi ^ ftf&iiii gwr 90 (Sr-90) « (bph- 143 
(Xe-143) ft# W e Si$-|RmWj( PiSSi ^ I RSlji " S ^T TOST $ScsPifih-235 
'Ursnt Rt C^Hf5nErtsr-90 (Sr-90) « C^H -143 (Xe-143) ^ws W 'Sl^tstra ^ •BWH e 
fcaft^sn wiwi ( 3 ^ PiSjji unt v ta*Jl < JcT ia ihl's <wc«i ^ rafi> ■•1*1*1 e Tjffr PiSjjwsi 

^Pfc^sn israiraftww ’ s otir RisPteiid R&ui w® ’lira 1 , qwH * 1 % R&ato >11*001 wc® raft ’RRt^ 

Wfa W5T *SPIt^ TSRft® 3HW I <3ras P)®f&Jl4 Pt^*r Rf&tlT (chain reaction) WT I 4®lra 

R&iiiii ^55 fitted $53 *fiNt*r *t%« Ws w 1 wir 

Rftal I <3^ PTf! ^,SwRsiN- 235 PiSPtala PH*i RR>ala »ilajt*i 2.0 x 10 13 *3®T ""t^ ^ca I 




l&ar-V'.ifc: R®R*ilii U-235 fi®R*il*i <*Rsft ll t%^ Pi®5^ w c®c® 

’ol^c'i "^It C*t*T ra, Pi5Q>aisi R&iila 'srf*ora ®w H(3 *iH al^liip^ v til^ <u<K,lcsn <pcs jJis Hli 5vls| ^*sl 
mt I aRl?r 'ai Inal PiSfil'alfl R13>al « ahlaPia* R13*ala HRra '31*0 *ii-s*TE ^fHlf&ar I 
*3^ cm ’dm cnieira 891000 ^ mv\ m 1 cth tSraPmm-235 RfifeuM 

1WRR^^<IWra^*tt^^®1SWlf^ ,, l%C , 1C® (2.0 x 10 13 - 5 - 891000) - 2.2 x 10 7 

rarn’tom «iim c?n?tc® ?ra 1 

mw: 2.2 x 10 7 cm %«m ’tjtms R% w 1 w fira«m c*it®it*r # •fimit ^t%- 
, ®it-'o(flt5'»S^^ra®T j f|5iRwi 








inai^'v%'ww^t«^nn^st^iai 

Wwg on *1rt vtMfo* (nuclear reactor) 

Arm ftf&mr ’iftw toto fcnm 
^rkii $wa nwfrw ^twa Rnj)w* cti& Mftyita 
20% %rc 11^ oft* «n$ vor «fevi 
'wwilfo* i^ps ftfcaw to 'anifrw 

to ^iftra l^3F w as i 

aawa »toj 

’aaftw cafc «flf5w $ a t^w bji w i 
•twnift* ^Jfca ’WJctj 1^?*. 4#r ’fijfft to« <aa 

1 ?^t ’tfatar* i l^iH l^tHJ fcnjf wfwt CTtwt ^tstw tfwrfoa , <csf nw *rta f 

cwB^Fan 19 K® ^tiw ^ ififcana ^rj sjwmfv ■ff^asri »topt« 9 •tRreflfa? ^fjE® ^ 

aift^pro *tfrprc»ft to ^ -50s «itQii 3fl*afo*TO uwtwa ^gf^i **auMfo4 '&* 

«P i u»»i i ^«yrwi ^HKna to ^ ^if3|c« ovr/tv) ■f^Pw "ihrcMft* ojfcfl vtaw* aa 
TOl^w carrot «ifiJwi iffy* «rcp i 

br.*o *M 4 Jjtyqv *« * '♦IC’K (Wt«): 

5JW*ll3?RlPw25ftftTOMlft , ita ^^JWjPfc*"W*W *i^fl 1.2«3 ^te l ^jWfi 
Tj 5 ^ltf^ww ^mw^h -1 < (wHPtaw ^or ^*dl» 

^HfH ^TK*tfl *fC3 5J« ftu '®T*WWS ^8 I «i»TWI '<Fl-2 a "aiM-3 -^nWPJOTW 
(N^COj) « WtBf OlW (NallCOj) CSM ’’W I ^JW 2fo* 8PT ^t »T* “JPk** 3PTt Oltt TO 

^ ’U to qftif&a 1 tfe e v fi J ^ «!■* i <«FMflP -2 W» wPl Pftvv ’w i 



~m 




nF%r<#^ 






i 










2 










3 











TO*# q TOfl Wnw «fln 



* to 4 ! (i) aPi* <wja ^T ^ 'iHwh^ta 7IW <iwjfl W ewe 

*HQT, 1=0 ^ TO WJ "JWI^ CW ^3J I^P® ^ a (p) CTOlfof&T 

*t^1« ^ v*\ *tRd c<^ «» i 




It^-b-.i^; TOHftai ^ TJWW t^. 
%nr*H i yTC*W naSU^ (Lorraine, 

France) ^hrtta nPrt i 


















i. v l9<RC*1fl C-^ht.'lS S^ISf ffej% W v lI?hlU W SPFla? 
<flw ^f. ^ 



n.l^T 







&*leM IBWW «llwlw ^ B © ^ SlC!|fl S'Bfl Tfl'S : 
WtHt-ro zlfoilfi Serb #t? PlftRf- 

o. 3Hws Ipwi— 
i. Ni , *Hj£!t*‘a ^ 



’’MicaW <mI 



ii. Fe ®IJlW|vb < p|«t < ks 

iii* $c«wjj£*w 

Rtfts wHlU j i(S < p? 
is ii 



*f. ii « iii 



*t. i « iii 

8. Rwfl wHft «rl#i < p fi.ww ^CJT- 

^.ZnTf* 

n.^T'sr® 



i, ii « iii 

t. Mn0 2 
^.NH 4 + 








i. tfeSilftillil + 0 2 — ► C0 2 + H 2 0 + *t% 

ii. 238 U + qTl 1 — ► 56 Ba + 36 Kr + Bgia 1 + 

iii. Zn + C 11 CI 2 — >. ZnCl 2 + Cu + Hli 



*t. SHww w*h ’Iii!? »hl(.*i*i <plc« smls "ral «iki f I 

ewj S'lcsw $*lCTtf?|sT I 




■?. v lRHl?l ? 

^f. qpi>!spi(2|'» ■HRw RcshJ v lGM5) ^IT^T W*T V "^Wir^ST I 

*t. S’lws i<pIm toIi* R&*il 1*W I 

WfhwaWlfr* R&illil ^sf^sfflCTjT sJtuMliTSRl I 




4^1®- »iwv*| 

wils ck*iI S v lc^ s i|{| Kyi Is dm 50fi> Talk's *tll'¥/' a il5i''l li PT/c*il a ilK ^DtPIPliT sjfiilRs ^Pi's 

c s P*ttwt *1t*r Pte4 PpiI < psl i ojsrlcnlfl RkI® rflat 's *lc^ c*ilw*i 4«& i ijjgls 
'irnHf «fRoa <p»i®i I 4*1 OltlfiRIC^ *14*^3, I HlR 4 p® KJlblR CSC® R^t® S V I'9S‘1 cashes 
4ag dR<p i wlum ^cs cM Rciius, ^it i 

aitUtfor flif 35 v ^staj cssca Tjt cF"qtca m 

4ft ® (H 2 SO 4 ), ftrct (pi®; Pb) 

Pl®-®lt-^lt® (Pb02) «Ulfl ajfelRfl « 
sttPwr 'e'W ®M ftpr 4 ®iR* 5R4 tsrfSps RcjiIRts ^f*r 
SO 3 

S 02 4vi^ 1 ^ ^jcm ft3«r ^sm ?m 

'“i^'HI ^R> w 1 uifts^Pts ^R> OT^tt 

I PI® ® PI® CTt*f ^sja RkI® *M1^| «HR 

TStSt ® CSSCjW Wt'S 

tR>k*s 1 

w ftaw*r ^wtr wro w -snPN ^tc§ 1997-2001 ?m ajfiJiRa 97 % 

pi® toipbi wnPr ^wWeR4 4 * 1 ® h 2 so 4 ^ snPfi^ ’pwiOiiw* ^ar w^i w 

4ft® 4ca ■*ia*t 4 bi 1 

4$TOtOTf *ttfr ClM 'SllUfll- 




(i) ^ir.wowflr £flft®j4iWi-ww*iisRi 
W 10®» ittrtflwh w etc? ^s, w « •vWw 

■Into *iw*KSRI 

(a) ’TUfV e ^KnH'Slfl *Mdta KrfKJ ■Wt's *tRrq | 

(8) KWrf Kllrffl «*BTKS'S Kltifl iWIK 4^HI KflW KBR 1 

(ff) *Mc 4 s «*WK 3 T « 'tlflwSfa hmh KlftK 

RBRI 

(k) pH -i3B •ffirtf RJF01 RRTC I 

(<l) pH -’fRWlc v l«i ^^JTOt ws I 

(k) KflMPW «1*PfNJ fl'Ha 'SfB-W Wild Ky MH 4 s flC« 

ism 

(k) <qPw ^(®fl fUM, Kl%K8 RvflU <w l at (MtK flKlfl 
■SiWjl Sflta Kw I 
(lo) 4JHJ1 < mvo ’itan I 

(JJ) ^sal iiHjI *wi» I 
( 14 J tolltft 4 J 48 IUI -nRKI* 1 »i 5 S( 1 M TOKRI 
(la) tolKft KJtomEfl KlWK Kft ^WJt KBWKBRI 



(ib) *frPi i^cKa « ••(SnwCTfl isto^^ii rbr i 
(Iff) RlP Kt-M Kpi« in* $CM J MP* RBR I 

(l k) pH ■iBnle'lfl »iHim ^wfl/ ulMS/i-Tlto "flli* siyRt Mil 
•Mt» KSR I 

(ll) and* pH *ih Pi 4 « KOJ'Rt Pitnh'Rt ^fefialJih 

KJKKjfl K 3 C^lrid (' 3 l%®,'Kta) W 8 

■kutk 1 

(lb-) 1 jnH*l!» Rift s)n«)w KH I 

(Ik) >sprk ^SlWfl J i“lc4 •Itb'B'I'Bli Hfik* Pl4 ^ 

niwww nw»n m» *IBR I 

(^o) -qf<Rl^ •Wrfff' 8 RaK 3 '« ’flwis Jfsfq iSl’flfl nhfw wrtlpo 
Kwi 

<^l) KJ « KHKrilB *lftf ■WSjUlfl tKM »MIW *J^-*w4sP(»IK 
■flM-HI *IV KflW *IBK I 








i®o 



?pmpT 



<Pfc?re? «i1^9« ^ttaslsr wr ^twt cwhta ’■IhHPlt'® ^t^jl 'sca«^ ^ 
<*lPlCW WliM «l ^ I 

OTW'tPU 

i. M-’iSpPt, cBMrtrti niftcm 

hwsw *im 'siPi^i w i 

viMft #Icta «hjHj <f^0M ’iW ftlPlsi i 

?^T uiPicvs* '3T9* > K *H'9 I CT*H, ^1^5 livM»|Cfll p^^f^spit 

mPi®) , c'5'^c«i iJtsnJIltfc diPi®, ftCT*mi <sjPi\&) I qPi\s>’jt«il , o(IhsI ^Tl^, flljjlij swjs ■vRi l 

ffl *]<l»it«lls ^t*f ^ I , 5flPT I Rj&lR'I-'ft- <SRT '5l%f 

crtw Gjt?t ai&wiw wm to i c&m *mfaa ots m *H»iw»Rl* to i <w 

•isftw •fiNw , *tPij *ira*iii<M w*u •ihu* i •it^iPr'Q «w*a*m^p*'wi 

CT^ , «ltwjc*ttn«ii'&tste -»i<w»i*i *lGte]s <kj3 mm i 






■uHUlsfilw ^ ^w*pnt 1*3 *racro t&rs to i tot : >. ^cgtta#^ (HCl), *. 

* 1 l*lf^®R^ *#l® (H 2 S 0 4 ) **e. ^ (HN 0 3 ) I 

^mjlwi QFBlft® ’tilths TOt *l$,m)lwp||fl<p tflrfSpff l ^&mjlts»lRh> tflPliff, '*ihR*'Bfih» •flPl’ff 
« 'hRS* 4^ wi *w< i % ^piht ^R>iicH *«R to i '*uhuMIob 
’llftt'o <5j|Pivb^c*ila JR't ^>ca <ij<i*J*i ^aT^JT I 



viCTft qjMuflffiiv erot diftiw 
^1*T 'Rc® CW5t «« *1t I 










bub 



®uhuil>fik'® uiPicv»<i shtaFto *lfW*t: 

f3H5Hi>i i #ft: ^ 4 >!^icjmR 4 tqpfc® cm *rm « % I^tr 4 m ^cu •Hrcro*t to i 

44$.'B|M ®T^ -»lhR>5I«4 arf45 <3 ll$Uj4 atf^ ’lltalfDTO I 4*114®! I^RT ^C4 t# 5 !^ TO I 




VS. <fl^?T*lW»l^43|WMl Rfolll : 

4. i<WH» tU^lUfiM 3-i 
*l. are® arc* "grot *if**«4i*i (pww to) 
c*tMto i 

*t. ^1 a^HJ <^®r® 41$ I 

4t?lsH « TOBMS^toQ TO I 

fc. iil45,'»lc<l ®^*ll®lf4'5Q<P atfSflS « «i|$GJ<p arf^re® v tH’4lfi5 TO I 
~5. 4®li4®l f*1Cbil ^C4 TO I 



^ 4te?i ?m «n^ k « 

^TOft »ul<q caGls c® are*Rf *l§fat 
4SW ■Tt I 




tSar s».* : iim 4i^wtl^ 
4W ujPios*! RQ*^! 



8. LINO'S 4l^CH.1>JI »llc4 R13>ill: 

4. ^4fD uJ^HjSm lg Mlftbilto 4l^CllJ •Tt'S I 

*1. are® 3-5cm 3 ^^I$0!alt4ll34 ^1^5 <?mt TO I 

*t. IbWIS Mjltl <ia|>l'«®f|<l ^<5?^ ^ll^K.4 IJC*1?1 ^ttPlS W ftw yI®Ht TO I 

*T. \©|c^ "®T^>l|«lRpv5f^-<P 'Q *11^1354 ^llb TO I 

®. 4®ll4®l ^J4 1®fPl4^r TO I 



ff. *ll'0<l ^Uijlwi 4l^C*1C.Wl "*llc.*4 ajPlCV»<l R&ill : 

4. ajtpfD cG^fiJSw lg call's *ii»i < pI^c , i'C ■fl'Q l 
*1. are® 3 -5cm 3 ®1^[ $J$C5aic4lfii4 afjSfls ctWto I 

*t. 4 7 R*l*5Wta t&wis *1Jl?I <ij»i j r«®rl*i ^,*1^ 5 1 jI'*K 4 fcC'is v lll*is TOjftCT'bhil TO I 
^F. ai^voic-q ^ ^il<nRpSR<p arf5^ *6 *il^Gj4 arf^re® TO l 

®. 4®ll4®l RtM ^.C4 to I 



41^?T ^sjsil^cvsii '3flBf arfSjflBilftfosit 
■4. ai4f& tG^Gfi&M 3- 
*t. are® lg auMwPhlft *J$)|jfll$\b CTWTO I 
*t. 30 filftli *um to 1 

'5|®8 4 1?f fttWfDc4 ere^l froi ^1$T ^c® ttTg l 
ai^vajcs ^ ^ihfoSRk ajf3^ « *il$.Gj4 ajfSre® ■Hil^lFD TO I 
"5. 4®ll4®l ftcDS 3.C4 PlRs^TO I 












(£j^ti>->5tD®w 3-f 



*r. ^ l g^Hsi(ii)^w^<?w^i 

*f. t^to^%F30i^»iJR^sri 

GJW'to iHsI R09 fft'e I 

t8. (ij^'slw 5 T^*iI*i^S 15'9 mPi® ® il^GS* spit's 
■&. *MHW Pi CM PlPH^^f I 

V. ^ejpltwi Pn^HfiH&wt : 

^ R^lCiW *1(3*1 1*1 Wf ^ Al^CftltiPlP^ 

i^^rte i 

**(. fasia^jttrwwfr^sr 
*T. ^jltilSa ^ikiwj Ri^js dslR.’w "^sr i 
*mi*w Ptcm PiPh«t w i 




Ifeir&.ia : ii|p» aaoHa HRlalRwIa HlStal 



*i^il 







♦rtwr 




1. 








A. 









<miKmi RtsNM 

T. *i&a al^a *iM R&al: 

Sll*lUp4> "Pita 4j$ml(BrH4 t*lGRT AeST 

*\\(A Rfoillil Wt « 4ft(lhlC*H W I 

^+ 5 ^ 43^5 ► + ^EgfTieH 

CT5R, 'HJMwPwN 

« ^ Acs 5ftc« ftfrara 4taifeiw*i 1 

ilTC® 3*rtf*fa ^ t£|PlOb Al^CftiCSH $*iP*F5 1 

Mg(s) + 2HCI(aq) ► MgCI 2 (aq) + H 2 (g) 

Mg(s) + H 2 S0 4 (aq) ► MgS0 4 (aq) + H 2 (g) 

Mg(s) + 2HN0 3 (aq) ► MgfNO^aq) + H 2 (g) 

<S($ R(^l*lC*l1C<f1^W' s ll*lP<l i >151^*1*1 fowl swt <Wl *ll*l I 



*n^r ^Q > a'®l Piftet 


*n 




•foiSRlN 


K 


A 


CTilfcllftI 


Na 


A 


-wfoPlflh 


Ca 




HJMWPllltil 


Mg 




'"uI^RRaN 


A1 




f®FW 


Zn 








wi 




Fe 






Pb 




^lohlow 


H 




^*ira 


Cu " 




Pwto 


Ag 

















Mg(s) + 2H + (aq) ► Mg 2+ (aq) + H 2 (g) 




W>MJ V HJ R>C*i s tl?T 'Q iPf ' 

‘flPlG'SJl *Tt f^¥ ^ 'Q ^ r ll$,Gj < P 

R>S)'s|j] ^ J t^ c t ^PlCVsS I 

w 4 <r *n^ w i 



I 

^PlG^S RIshiI I 



2HN0 3 



■► 2N0 + H 2 0 + 3[0] 

^ffN 



2HN0 3 


► 2N0 2 + H 2 0 + [0] 


% 




h 2 so 4 


► H 2 0 + S0 2 + [0] 


% 





Rftniii wiMfi ^i%br vn* ^t ^csjicaH wm ^#?r «rt^BP wif^s w *rt^ «mi^ 
w i m? «wiftv» *iw flfaqr ^sr wt « <rift ^sr i ^*ibbt wisrt ft&ar «aw, 

t£l1%'5‘ 2l*PH R&ill BlM <K*I »|“j^ RQ>ill Sflsffi ^Sft ^ I 
I)|\8<q <pI^G«1g1>*I RQ>«||: 

i£rf$H5 ^l^wcwi ' 3 TlC5f R&fllil *1JPT ^BI I 

Km <p|^c*i'i5 + ^ ‘flPl® ► ®R*t + *flft + <$>|^«i-T5l^-wi'si||$v!j 

CTiffemsr 4i^wU ^t ^%r g^t) k% A®** ?m Rftiiw <p^-wtt-'*i«ii^ siTtcro &?fy 

<K*I i 



Na 2 C0 3 (s ^t aq) + 2HCI(aq) ► 2 NaCI(aq) + H 2 0(l) + C0 2 (g) 

Na2C0 3 (s ^t aq) + H 2 S0 4 (aq) ► Na 2 S0 4 (aq) + H 2 0(l) + C0 2 (g) 

Na2C0 3 (s aq) + 2HN0 3 (aq) ► 2NaN0 3 (aq) + H 2 0(l) + C0 2 (g) 

i£)^ >l51<PJl e t^C»llC<P PlGb*l ^flnf^S mtQ Sf^H "TOG'S HlflW I 

C0 3 2 (aq) + 2H + (aq) ► H 2 0(l) + C0 2 (g) 

^rmm 4 jmPhiw 4tfwU ^ 4ft® « ^'hiSUH* 4ftt®a *n&«r ^&at ^bt <wMftM 

wt « *1jm toffy ^BT I ^ »lMRp®fi4 4ftt®«l *!W Rl&llil ^Jl®rf^f ^tfwcfcsl 

5 v l^'sc <i n «i4j^)$r <pjhPi*ih ^hwciJ*! «il'>'ss e t'^ft> Rfo*il C*fa < t^3 ^ ^rf i 

CaC0 3 (s) + 2HCI(aq) ► CaCI 2 (aq) + H 2 0(l) + C0 2 (g) 

CaC0 3 (s) + 2HN0 3 (aq) ► Ca(N0 3 ) 2 (aq) + H 2 0(l) + C0 2 (g) 



^r*n?r i 




1=> 1=> A 






i\58 



CaC0 3 (s) + 2H + (aq) 



Ca + (aq) + H 2 0(l) + C0 2 (g) 



*1. til's <| ^csjlceri ^IICM RQ»$||: 

til's <1 ^ ► *R*f + *ttft + 

(tpftsr i sr% eh*d ^ Tnw fifomi <pi^-^it-^T3rt « uipbt 



NaHC0 3 (s aq) + HCI(aq) ► NaCI(aq) + H 2 0(l) + C0 2 (g) 

2NaHC0 3 (s ^1 aq) + H 2 S0 4 (aq) > Na 2 S0 4 (aq) + 2H 2 0(I) + 2C0 2 (g) 

NaHC0 3 (s aq) + HN0 3 (aq) ► NaN0 3 (aq) + H 2 0(l) + C0 2 (g) 

^ J l51<PS e f^C ff llC < P PlC&fl '°l|jlI*i < P J l51<Pfl e f "WfS'f'S swn <MC'S V I|$IC<1 I 



HC0 3 (aq) + H + (aq) ► H 2 0(l) + C0 2 (g) 

ai^i^ « «nii^ ^rr i 4^ « Ri^tiiii wt as i 4 Rftiim 

'q (S'ocufi (?rm •'tm i 4 Rte^iw> f^st ^rt as i 

+ sms aR^R^ ► wi + *ttft 

+ sms v =>T3*i i^vts ► ^ss + *ttft 




<aPit®3i^w»ijMwPnii»i aR^Rom Rf^iiiii iijMwPmw cspisR^ « *nft asi 



2HCI(aq) + Mg(OH) 2 (s) 



H 2 S0 4 (aq) + CuO(s) 



— ► MgCI 2 (aq) + 2H z O(l) 

(II) «wiRi\w R&sis (ii) smwG « as i 
► CuS0 4 (aq) + H 2 0(l) 



*l^'lRG|* ‘ilPlt.'SJl <Pjl a lPli(l»l «|9|Rt'!»<l R&*ll*l S»jhPl«lN iRcjjiJ 'S *ttft AS I 
2HN0 3 (aq) + CaO(s) ► Ca(N0 3 ) 2 (aq) + H 2 0(l) 



w ^ ^sf&A sI^IaI i Mfafi>w*uis w^s^^43^^A*iftsiftMis‘#’¥ts>sffs sis i 

T>. flMflPW Sttf v HplSI '^fr < Pl: 

Mft 4 s*r® cs c^cta^ois ?ia§ ^ r%r 5^*1 1 sifts 'o^sPsfoc's ^fis csM c^h stf 

SP^S ASCS? 



'si'ilg ^RCa^ ^Pigvjs Q^lws t^SS ' 1 5^ s *?ls ftfcfft CSSIS ^P*f ‘^I'Q I CAStfs o Its ? g<pIg«iI SfSA^sA 







bva<? 

*rt i v iRH's*i *rt ^sm ^ s iw c t ^Pic^a Qw5ic°i g<pIg*ii ^.Rc^icef^ i!5 n?r 5 T c*i5 i ^t?r y^c't 

j il$Gi < p ^Rosjlcw 1!5 n?r 5 T Ci?i i ^nn^N 5 ^ c t <JC=1 1 y^c't ^.l^csjjicer'i 1!5 n?r 5 T ^Pig'&a 
t#l¥r^ ¥ si¥fa w i 'smifi'o ^ i 

<fltW3 'et^lfi ij-«qc c t 'sflVpRs «iI«iR'8 ^ I 

->11515 <p + *llf^ * ->iI515 < p 4f^5(aq) 

^fltfih 5 ifl1^&(aq) ► H + (aq) + »ll5djB 1 ®n?M(aq) 

grot ^i5^®r <asi<#& *m 'sirafas ^ « ^fcagusH 

HCI(g) + *tlft ► HCI(aq) 

HCI(aq) ► H + (aq) + Cl'(aq) 

l^r «arf5|® « hi 5GK <#1^ ¥ffa wi *wtf i ^ ^ «iwR 4 ^rcwfcr » i «iiiiR\o 

^ Ai5a&it®M «ii?r $*tf^ c^^rt^r >im1W3<p « «n5Q3<> frflfcjjjb* 

*T*f 2|¥fa <PW «Tt I ‘^GISG-'P v 1lf^C'o g%§Jo ^T 5.l5c^lc | er r 1 «l|iH <PW iflW. 'flPlG'&Jl ^f*|<5j^b-9 
*T*f <K<q I i*l5 ^.l5uac | er*1 vi||»IJ»)W f^F, v lRi<R*1 I 

H 2 S0 4 (l) + *tlft ► H 2 S0 4 (aq) 

H 2 S0 4 (aq) ► 2H + (aq) + S0 4 2 (aq) 

HN0 3 (l) + lift ► HN0 3 (aq) 

HN0 3 (aq) ► H + (aq) + N0 3 (aq) 

<?i ^55^ ^%r g^t 'srrspfa «ii?iPi'o ^ i <£h>5®Ig^ <?f ^ g^t i ®fT?Pt^ 5 

«l toft's ^ 'vM ^FliT I ^1^5 <3 ^FliT | er^l*l J3 <icH 'qtoft'a ^ I iflPic'ssi J3 <icH 

^jRualwi '°iliic r i5i *tf$rn ^Pig'&s '5 > 9 i*il«i l ifl<p5'»lc < i ‘i5°i ^Iw?; y^c't 5.l5iS3'®il5 v !9 ^I^ciji 

1*^%^ : 

W ^ifwRs CTfa 4<R t^Pl*JJJb4 ¥ aMc-W *TCT «r RMMlil 

Tfte | 

• i3<pf!5 ¥51 1 ^l'»lc < i ‘iiPi's 15 g^g<i *HI$ W ? 

b.8 ¥3^ * 9 ?l51 

* i pi?i < p ^cni $ ‘ s i i ¥ ^rr liiPivtec^ shR'o <pw ^ ^Fi<5j->ji? < p ¥ t¥*® < pw i *ft^ «i9ii5^ 



> + *nf^ 







fRlgg 



ggg ^gsft fagg TffiRi i «afl» gifts® g^keg g%^® gg i eglftgig ai^R®, gSiftsik 
Al^lS®, <WMft*lN ^$|[§®, MllfcillM -WMftM ^f§® Tffln «|jll>||fti|| *tJtsgg 

ggg i «pbpiw gsgig «un$®, «nniH ^it®, «iubh gifts® g%?® gg gt 

<10*1 <4 , jc° , ll "^Ifl^, I 

^MHItye® ^Hurl'S!* ggtf 

g|gtgi%® gte«^®i grt^ ^in«ri€)ti ggts<tg cg*r gmia «nss i 4*jsgi c®g gt ®fgg gisg ftftsgr 
gfgH ^g^ gseg I 

^Kii^fiJ <^g2|i>Ig'a "fig 'Q (iicKi *qmls '©|Pi < pI*i ^ ,p Wt‘ p R <pg| ^c®il: 



gig 


sihl^Pi^ g^'o 


wm 


gt <pP5<p cgW 


NaOH 


iSjicgb OH Is Rcgw 




nh 3 


g^ gfg^tggs t^egeg 


*jHPwlg 

gtgs^g 


Ca(OH) 2 


gig gtogig ^ gf egsgteg ijggsig ^glg er*ij 



■'sfsggsggggtsgi cwt: i. gfrftgig ^its^nt® j koh, cgiftgig^its^nt®; 
NaOH , ». <WMPbiN *1^1$®; Ca(OH) 2 4gi 8. «ij|«lfiiil ggg ; NH 3 l 

b.<t ^g*lws 

?gtg : g^g '■^ig ggg ggj^^gtg 'Q g^g ^ i 

ftrfl^gsm: 



gwfsglt gjMwGftt® cgsfsgT 

’PlWS ^gtg Pit'S (.&<>! <PflC<5 *Tl I 



*Ulg«U>I«lc'8 g^ ’plw^ ghlilft^ 1 *T*f gft^*t: 

$,. 'g^og: ^ts , ‘f ggsg^ig ftfi^g 'gg^o gg (is^ gSWifD ^c^psi ■ j pFs <ksi) I 

VO. P|U»IW , #¥T: OUlfeaW ^l%3#5 C®wf *1W <3 %T Pfl>»||»| g^ ^§ftsg ‘#^ e t W I i£)^«IW 

g^^ihPifiN g.iRs^iR'a 's g^'srflsgiftgfggsg gSWifb g>g i ■gg^pg ftc&si 5,c<p fgftg’g' w i 

8. *||'®S 'sfliltlS gM ^ ^Iwil R&*ll: 

g 5 . Ii>W|SI (lb if) «&.8) «lj|SI ift ^Jlc® bft Gb^fbS^ gggg glWl'G 

g. g%ra*sg *cm 3 g*sg «|jHa|S|Riil»i, 

*jmPuiw, eg®, grtgsgftgm, ^igsgfli), «g(iii), 
g>gig(ll) o t^g* -gw 'iRcjU ggsgg ggg gte i 
g. adlvbfD Cb<5fb5c^ c^f&t <ksi g^[ cgtftgig Al^Kjgl^® 



g^ cgtftgig ai$Yj<ii$®, 
«uimiR*ii ggg, gg*t ^ 
eg® gg°t ^wiwi gvs^ i 


















SOT 



4lwe « "ifor’H w i 

'aivss^isr ziRiTDc® ^aiii v ifil<i'^ ^ont *i^s ®nat ^ pnffesi^r jj^h t?W ^>ts ^frppi's s 

-iB^i i 

■®. 1’3,'sulwlRiil -flkllfc W I 

■®. *i w il<i w i Rws PiRn'^'^ i 




^c<m *T5^T 



»R 


*il'5*i «d«i 


NaOH(aq) cm <Mhl *w 




NaOH(aq) 

c*fM toI wi 


1. 










2. 










3. 










4. 










5. 











ff. qjlwlFWv uili»ta *\\IM *|WW RI&||: 

4*115 ilflu i ^Ulfe^l Ml^!Jl c t ^JlWlftillH UPtot^'b « ^ 
’’IlitoH <pjhPwh ^sj-sil^'^a | 

*f. C'lWC'W *ll$]l*U *1$^ CSPH® I 

*r. 'RdHlTSw dW»(WM ^tWata ^ i 
cG^ns®<nsw ^ \ 

®. mm ww *mw hic-« fow 

®BPT *llfao <pc^i) I 

<?m*w\ 

^t. ’IjhFU '•‘t^rPa? w i 




1Nh*;®]tnlfimqMftr**lcM R&iil 



^fr-sb-, wnw- w- i ott 




















«j>R<j> h< 


*ifNn 




f5p^ 


i. 









"3 s . ^|v8^ »||W ^ 

,5 lf*fa y l9‘t' trm '^jsil^'a '°l,3<rik I «fl^3T Wt «il*(G‘'is JJ^Ft CtflfoflN ^S&'SlI^va jj^f CTffl $,C°1 
sj^Ft ^if^s *n^r ^Rs^Rvs sl^o ^sr 1 «il«15'® call's iih 5,1^'si jj^f ctm ^t $,c°i c<plc«il f^iwl 

v lR<l'0*i ^ I C®T5TM Sff*^ <p«il<p«i (.URctsi ^ RPimi ^ I 

CBfi®[ : >\b4\b4 *l1'SI|T^1?r <«PH 4»o*lMl KfB* 4l$A4||$Q!»4l W«W*f <W^rfN <3ft*1iT 























Afclljflft'b 








i. 


Ca 2+ (aq) 




Ca(OH) 2 (s) 






- 


*. 

vs. 

8. 


Al 3+ (aq) 

Fe 2+ (aq) 

Fe 3+ (aq) 


NaOH(aq) 

CTW^IT 


AI(OH) 3 (s) 

Fe(OH) 2 (s) 

Fe(OH) 3 (s) 




V5[f^S 

NaOH(aq) CTfl 
wf^pr 


vs?]®! 


<t. 


Cu 2+ (aq) 


Cu(OH) 2 (s) 




5ff7%rg^t 


fc. 


Zn 2+ (aq) 




Zn(OH) 2 (s) 






'^D*i ^5PT 



fa. Ca(OH) 2 (s) "ifas ^rt?Pt^^i% 1 



9^ ^oW^f ^Ihi 2 )RhiIc<p Picjjl'® ^ri#rqs >i 5 )<w c t si^K <psh« ^ 1 



Ca 2+ (aq) + 20H-(aq) 



Al 3+ (aq) + 30H(aq) 



Fe 2+ (aq) + 20H‘(aq) 



Fe 3+ (aq) + 30H(aq) 



Cu 2+ (aq) + 20H _ (aq) 



Zn 2+ (aq) + 20H(aq) 



Ca(OH) 2 (s) 

AI(OH) 3 (s) 

Fe(OH) 2 (s) 

Fe(OH) 3 (s) 

Cu(OH) 2 (s) 
^h<p| *far 
Zn(OH) 2 (s) 
*im^ri?r«rw¥*r 













?ml?R 



8wr^aT^n?ri 



CaCI 2 (aq) + 2NaOH(aq) 



AICI 3 (aq) +3NaOH(aq) 



FeCI 2 (aq) + 2NaOH(aq) 



FeCI 3 (aq) + 3NaOH(aq) 



CuCI 2 (aq) + 2NaOH(aq) 



ZnCI 2 (aq) + 2NaOH(aq) 



Ca(OH) 2 (s) + NaCI(aq) 

AI(OH) 3 (s) + NaCI(aq) 

Fe(OH) 2 (s) + NaCI(aq) 

Fe(OH) 3 (s) + NaCI(aq) 

Cu(OH) 2 (s) + NaCI(aq) 

Zn(OH) 2 (s) + NaCI(aq) 



*Tt I 

*f. ctIpi* *\\vi *ium Rfoii: 



g^pfa ^&?it prt, ^ Ca 2+ (aq) «H?k ctIctT «w*w*r 






2NH 4 CI(aq) + Ca(OH) 2 (aq) ► NH 3 (g) + CaCI 2 (aq) + H 2 0(l) 

NH 4 CI(aq) + NaOH(aq) ► NH 3 (g) + NaCI(aq) + H 2 0(l) 

Rfejl 'jlbc < p 4^,1 g<ij zt<pK <wl ^ I 

NH 4 + (aq) + OH-(aq) ► NH 3 (g) + H 2 0(l) 

*t. i#IC'Wl*!lPtR&l|l: 

Tffir g^*t 45rc®sr *npr ftl&iiii ^qjnar wt « w i 4^ ^ ^ 

^ Ralls's v tws5, i 

^ftctylcer-l «IHK SltPP, -TO 4lWt «H?rc W I olWTC 

5,I^ , 3*||^ t5*|pv|f\s<q stu *lRw*t <K<J I 




jPTRR 



*llSlPl?jl»J ‘ 5 t^SPft ^5 4^1 G*llfo*lh Vb'BiJ G<Hg»1 $, ' 5 fl?I*T I ^ «lli|»i ^NM't 

$Tt£^ *rf i ^’Jg«iIc<p <rala »i «iI*iI*h'o ^c?r «Nj»jK ^sjsil^vs «il*i*i ^flsj <pw i 

yaG't «il?i r i 5 , ijl'sf ^t <pw i 

KOH(s) + lift ► K + (aq) + OH-(aq) 

NaOH(s) + *flft * Na + (aq) + OH _ (aq) 

«ui«iRiii ^ ^prr 'sijiwiRiii *m i <#too g%^o ^?r «ijic»iiA*ii sum « *itfar R&iim 

«ulc>)iPi?ii>i '^i?h « i^vs ^i?h i ’ilPic^s «uic»iiPi*ii<i >MHj 'srcjtt ^ 

wfi «ui«iAiii b^w «uiwiRiii wt, *nffi?r *i*r <nn wwij? «ijiwiR«w 'TO « 'To 



^5^, «ijiwiRiii g^w «uiwiRiii «ttft?r 'srt ^ wwu^ 

$ftW I fll»u»iK Al^SSS'SlI^ '°lliJG*1fl ^ v lI^<lI'o<q ^13 tf<5G c 



[ ' 5 fl?H 'Q ' 
I'as <PGS I 



^i<p°i e^lii a<icH ^Pfa 5 «ii«iR'8 ^ vsifii a,^®i i g^*r 'snnf^s ^ i 









<t. *11? 

no 2 «um ^3jm hno 2 « hno 3 

^ri mro wi c%m % *ste tort ^ y nw 70% isrfSis *m\ % 
H|$Gj 4 <*rftar C<J|\oC*M ^T fm ^5JMT ^ ^ *f*f TO I Rwlfe'o ^BT 

TOifr Hi^dsicef*H-^-®wtt® m ^13 sr^ ^^penc^s -roift c^ow uw 

I «llc*llfl S’lP^I^t'O i!(^ fawN'l TO MCto TOl I Wl'OC°W ^ ^*IC“1 'Slg ^Nlrnl iftfc 'SJpIC'SH 

*fo<p\ <^MI m13mi 'TO*! i 

*t. *11? TOftfcfito (flPpSi 

toto-Si^-toiS^ so 3 tot ’iite g%^ TOfr$t4 <^- f h 2 so 4 to i wsm* % 

>11*11^^4 4t3|M> *«5i ^Itt® TO 98% *H*WR4 *arf3i® «IK<p i 

i.V *tt? ‘#1^ « Mum 

*fp? ^5TO RriTSfiT TO*f tq*tjFTt TOW TOTO^ I ^4 TO*. 4t47 TO 4?ioa 

*hbti tifimn wr to tops TO4tft to* ft>i ww i cartffeum to»$ 4 P &4 ctot 

(<pP$<p "SHOT dlvattll) TOtTOI aiPltwq 'yHil TOTH'S ffitCTO C^T^f^^STI 

4l*t: 

4. tflPlCWI TO4|S| ^TPlH: 

*117 JlNWto *|PW TOW ft*TOR4 fl TO4BI4 *Rrf I TO5 TOtfTT 
•lift ~^4 «tt4TO TOff 4Mt? 4t ^p ■>i1*ifi>5ft4 tflPlw ^t 

•ItPtl ^ vsiTOTOTOTO e*TC*t TO Tfljst TO* at^f TOTO* *tlft 
ftBT *JT3T (TO TO*T“l4<K' , ?> 1 5lTO* I 

i. TOfljCgftftBT TOijTOt 1<rT>lfl C^HBT '=Tl'Q I 

RH5W ctocto 4«i4 c^fBr *lt7 >ihfl$Ei4 

CTMTOI 

«. TO^rroftBr toito to TOvftftwroi 



*t. tImw th-tISI : 




IB ifl b.4) : iill*|GSfl *l|t*Ft 



*iftoM TO5t wiftsw tow *t*?i < Plll iflw. ■R'IH'bh^ i wra >IIW <J<^w 

^aw ^tc® « <?Mc« *Tic*t i #w^®ws c*TC*t ^Rr gp gl^^icH 

^BT CW^ ^ WKICT I 









> 8 * 



i. 250cm 3 R<p1s ^Tts I 

«flRT liRjftw 50cm 3 ^ '■I'Ultl'* 

50cm 3 *tt7 m|1w*iN I 

«. fa»lra ^cs ^sRls *lt ^fe ^ l i^r 
QlPf^ei 

8. 4^1*? *153 jlffi fl53 §®3 R<Pl«IS 

*is1*ls *1t ‘ifik-'P C%T f^CJT PPt ^ C'sNIfl 
1 *fpST?T CT»f I 

® «Mp|« a 1^*l 'S *1^*1 Tlwa 

3*. q-vlt R-vIcs 50cm 3 ^^ualwplRl^ (£l1^g^ e f’fle i 

**t. Is ons {f&ar b.o) *ij1s *1^05 sH^*i $,L r is > cJil'i3 ii|»(*i'olcs Rs*lw ^tN*T 3*3 C3*T ’'IsHs *Tt 3*53 I 
*t. Wi*l3 j5.cn < k1»I'!jc<p «I«s »iWwj sjlUlEls <awsftcs ^c*i<pcjSlvsac^ 'olcsra *itelc3j 

W slwpi 'SfajRwi Ros sjfiJIIsls ^■‘Is zllcas ■»ik'<f'*Ijff ^3 1 

^c*i ®iw <33 ^ 3*3 \ 

<6. toi £s|Hft3* <3f^3Pn$$3* «HJe *l"fe| ^3 I 

3. «i 3 (t 3 3^3*1 31^3*3 i 

3* ti|3*$J#lM Plt(&3l*l «j^s»'9ll^'!» « '9|JlC>llfl*ll3 WWi v t5Hlfl> *\*»\% ^3 I 

i.io pH -<flGT <|W 

«i|R><i|Pi<p ^ pH 3153 3531 $&CHj1C | BtCH3 3*Wf I 5^1531335*1 pH 3H 0 C35*F 14 -<£13 353T353I 
yscHs pH 313 7 him gsHfiJ wijiUi «iNls 7 -43 C3Pf 4W ijsHlU TliJls I wlwl jjscHs pH 313 
7 wi fjsHft Sffl3 I ast'tfl pH m 7 ’oicH’pI JSOTST «**ilyiits mPioas 'Slg'sl ^P*T *113 43^ pH 313 7 
'=ic t H , I ^13 sp^I'J^Ic.s tIcss '3\g'a| *113 I I 





“ 1 




El 










^tt—1 






(bill b.H : TlWfl TotS) ’’Sl'Tl 




Ifer b.lr : pH PW 






















55RTC 



i8« 



CTfcr^tPf pH tih c*t*ti5 5J5515 5*m m i i^i^r c*r*tm w « »i w»j i c5*k?5 

ij^cHs pH 5h 7 —'PS <^t*i f&lfrim c*MBf 5M 451 7 —45 wPl $.c*i «?)®i 54 515*1 5*C5 I *5j.«w 5f%5 

*H^4555f^?T5fa4f^«^ltfWl^1^54C55l5l 4$ *1*fl4*{P!t 54 *115105 4ft*55l 

’plws sHP^fvb Pc44 "Pcs i jjwiK 4*(E5t I 

pH 515 ®1HW 5RJ 5 WT5*f'® ^SPf'ttl^Wl $ffe(5*1>5, pH C*Wt5 51 pH RfCtfl '55t 55 1 
$®Ke1*|1»| 5r»C < Fb5: 

*@V5 -^15 tfa&G* 51 fSm 555t tfcfaspfa $ffe05*&5| ^ pH W 5RJ 

S.RstVw] 1%^ ffejj 54 515*1 TO5 1 'q«fH1 cult'll JJ50*t5 pH 5t*T «thta 5f57 JJ50*t *P0W C^f&T 
CTW ^5 1 '5*3*15 $5*1^ 54f? *£l<aN» ^W5 blcGs TflW fifttil 35F15 pH 515 1^415*1 

5*51 



<9. pH CMtS: 

551HT c4lc*ll i}4tM5 pH 515 5fR!5 pH 0*1*115 5J55I5 ^51 55 I 45RT B5W 5*055* C*M?1 

CTl*f^5 1 '5^8*15 <r4(.<? *Z tw|6 I>lct>5j **1W fiPlui pH 5t5 f*r4l5*t ^5 1 




7-11 



11-14 



54=5 


54 


'Slj iS)Pi« 


5t5 


o 


3^5 4f^ 


535 


1031 


%K*W 


5^5 


in 


^ITB 


% 


ii=i 




'Eld *Hs 



ffcffib.8. s SSfajtfl*! Rifa* 5>M55ltf 



f&fl i.io i pH 555t55flf 



S.pHfttfff: 

«WHt 350*15 pH 5K 5H515 5TO pH fiffil5 5J5515 5*51 
55 1 pH ftfct0S5 $0*I4CJ|N»C4 *WHT 05O«T ^05 fltlCsW 
fafaUW foQT C505 JMWfil pH 515 515 1 

5F|W : 

5g 1 4J5^5 gg1*tmi5 pH 5(5 t^f5 5*05 4^5, Tt5 q 
S’ 15 &CTC5 ^5 I 

fc.ii pH 




1HJ 5lfi>5 pH 515 ”$5 I W*15 *t5J 5lfi»5 ft4t§*3 pH 5H 5515 5t5T 

I 




















i88 



4TI4T 



^wi?r¥t: caife-iM w 443 «ii 4 *iPioo pH ^ 2 «[<rK 4ftf®4 ^jRit sfonw^ i * 1 - 1 *^ 

4f44»<l W 443 ^HT \yltal pH 43 8 4t3% 444 gfonw3 I W pH 43 7.35 <44 7.45 

442l5t<33pH43 6 44f SKam I <f^J[Wl <^4Tt^43t3W3TpH43t4fa4t4tt4l 



C'Ml'vt^^l: <^<4*1 ^37 pH 43 5.5 I ^<43 pH 43 44 5.5 <44 6.5 -43 4!37 44<3^4 
13% 44 ^ 3 , <ui4<i;Q*ii 44 ’ttot ^<<m 444t saf^wi*f 444 4<3 1 ^<43 pH 43 #43 

cbcfl <3f*f 4 431 3,c«i ^(.<wi c<pN b i'o| 'Q <3H<i 33> 3.C3 I pH 43 4 <**l£4 6 -43 "ST^T 3.c«i 
Ri5fD<poi»jc»il 4ft 4<4 | tr®T 1&3 ' 3 TSTotW '=nIc o iI Rfofl'f 4C3 'Q ^ ^5T <343 I pH 43 6 <3<4 

f <3R»r 'q <343 i 



*> . i * sm fifr?rt « jwfi ’ifitor 

4f45 « 4t3<4 «J t^ffiFT sm Wt « 4f3 ^3 I 4$ Rf4ill<4 2t*f33 t3f43t 3<3 I 

3*147 R&iil t>°il<p|c a i £3433 pH 43 v lRi<i'S3 n.os> 4<4 I 4Pt<'53 4*13 '4*i r i< < p 3*tf4s ^C3 4f3 

<pc?i i <p<°i 'q •’pIcjisi *r^ t^s ^3 i 3*147 ft&ar 44fi> 4f4 Rfo*d i 

4^)75 + 413 ► ®34t + 3lft 



<4t<3t 413 g3<3 34$f 4343 4f45g4t < 313431 ^ 33 * 13333 ^ 413^31 4f45 <3t3 43t 

333 4f4533 Jft^S ^ | 

3 * 43 ; 331*h*i 3347 1^3t 44!^ ^3 i 44 ft <3ffi4»i3 3ift<ff cMjIBQSm 445431 4i454it>i 

<4wt3 <4* rm <313 wi 4t454t5t <475t 34<i 43 314434 313 <4f$>3i3 4i3<3i; i 

*i$ui3ic4il34 4 f 4 & 44 ci5>GrD\s m 431 « <G>5rDS<3 4<34 c^fBt SiBft'otfM $^><4153 

<3t3 43 i erc^ ^ft'Q i ^'0141*1 ^*w?r ^itfer WA fSlPlar tt<>5ro®t<« 

RI«s) 44^4^3^ st^M^ I 

b.i\3 8h>R RQ»ul5l 

4?Mt^: 4^nc^ ac*ii«fM 4^r 4^r *irwiPiw 4^ ^R» ^ i si«i«fc-w 4^^ 4^ 

^bti 4 (^ , #5tc c i?r ^ ^tsr ctsr »ijmwPhii>i cw ^4 ^?r i 

c>i<hmMj ^ ^rr vijmwPiuivi 4l^wt 4 <4^?l4-4t-4l%# ^ojlf^ I 4t 41^4 4^|% 
i£iPiv5c<p si*tf^o 4c?r *rc*t, 4^ 'Q ^»i^*h-^51^-«i'9iRv9 ^ < 5, ,s i^ ^?r i 

^It'ss 4^: »j|*jc<)«l '^f 21^ 4t4CB%Tf I 4^ 4l4CBf^?lt 4^^ (FKft 44f 44^ 4n 44, 445 
^ < 5,' 9 t^ 4CfT I 4^ 4t45 ylc's« 4*TlC5J44 (<PJhPl?ll>J WM) «lla i >J e t 4C?T 44 ylC'Sfl 4?T ^?T I 44? %» 
4^ 4?T ^s4? ^•‘Ic^si 4l?T ’5p ? l?r 4p|'!J(.<P SMfw I <PC°1 ylWfl ^ I 

C44 t'sQW: (4^5 ^sfe c4%l 4^5|^ 4^ 44 ^ I 4^o 4f45 « 415 iJCBlt ^4^14 4C4 1 41^ 
Wfifa (?TlfM^-4t-4l4^ 44 UblUlfi^ 4Jlf>IObfl ^ fiW«t (441 4^51^ I ^ 

4W?T '5JOT Cult'll ^?T *Tf I W 4f^ ^44 44®T SfflSH R&*ll ^?T 44 4f4f-''5t^-44l^5 sfflTT 
^ I ^41^ 4l4T-T5l$-43#5 5ljm 4JilHlt4 (3^4 I (44 ^JlUT ftw ^fC’f 4rt*T-^ft-«ffll^ *01PBT 
'5s v lh r l 'Q 4145^ 7 T s 3 7 Tlsr c t yct> I <PC°1 C44 4W4 Wlc°1 44 *14T ^?T I 




RRtRR 



b8£ 

•^Pc^wi Rtfi> RpbRtR : Rfosj ^rtrrr Rff& Rf«sj rrrr i crrctt crrcrt ^rtrrr Rtf&R iRfRf^fij 'R'sjfRRs ^\ 
pH "sth rr ^3RtR wr wm rt i 4t Rtfk^ ^ cm rrtcr Rifk <#iffefi> .sir rtr i ^ rrrwi#r 
, ^r rirrPr 1 «rr s i RRmfRRtR 1 t^r RTfe ^sfR® ^fR® R*tfw <kr w Rtfi>R pH rtr ^f^r 
■^tT?T I 'RfRlR R|f& RRftR v5feff<^ pj-j r|r *jr (Rpf ^R i£f£va 'RJIcrIPrIR RHCR^ CRfR RRf ^ I 

cUtRMRTl RTTWlpRlR RlRWS «(P1 r$ RRRW R*tfw RRR Rlf&R pH RRSH Rs?R I 

Wt: 

RC»|R(RI^ ^jR =T^R R"®^ RRRT5 I <RfR® ^3 RRCRR PfsMtR RRR 'S RlfP i&^R*^ i<R I »R^ C R iflR# ^j?R 
CRR 5 ^R° 'RRR 'RsR RRR CRIR 5 'RKR | <4 WRI RfM; RR£R iflRsfl? ®ffR ^RR 5 ^3 i4R# RRSR ^RRP 
RftR 5 I RTRlRRs RRRR^R RRR Rf pRFfSF I RRH flg^slR 4 r® 'S RRCRR t^RlR t<JR^ RRR RRR ^R f)R 
tflfRR 'S i^RR RRCRR RRR (FeCl 3 ) 'RfRlR ^RR <^fRR ^3 'ftR RRCRR RRR RRftR (Na 2 C0 3 ) I 

RRRRsjR, ^r%f i^RCR RRfWR 5 'S RfRI'sjR '5fl*IM fRftR> RR I 'sM (RRCTT CRRIRT RRR RlP(R> RR Rt I 

^fR© 'Q ^RRR^t RRR fRfgsRf RRR RRR RRR ^RRj^ R>£R I 

281 3 (aq) + 3feil 2 C0 3 (aq) ► BCI(aq) + 3C0 2 (g) + § 2 0 3 (s) 

b.i8 ^1^5^ 

RTR1RRR ^R RtfR fRffr ^R^R I 4R pH RH 5.6, RRRR RTpR^s RR%Wt|®f ^Tlt® RTIR 'S 
Rl^qjlOSrsN&'R RTIR Zf%S^s RRR5 1 'f)R'§fR£\sR RR«T RRRI ^R&RlR RRR RlRR^SlR RRRsFaft 

'SfWft® PfSRRR RRR I CR CRRTRT 'srfjfRRS , ^JjRpffRR 'RIpRRft^R RRR R^f^R 5 «RR RfRR'SFf RR%v 5T| 
' 5 Wft® WRT ^R I RRRRRRRT « R1%R CRfRf R^RRCR RRR-RRt^l <^>5 RjfR pgRRR W | 

R^RtC^sR RRR RlRRsSFT RlR(^l06rsJRl|H "5Tft® ^RR^ RR I ^oR^R CR^rfRRtR CRM(7T1R RRdR'3 
RlRCdjlO&rsM!^ ^RR^ ^R ^R° ^T RfRR'SRR ^ RR I 

RR%¥ft'5[ ^3 Rl^lt'&rsIvblaR "SRt® RMCR ^RpR® RtfRR RRR P&R(R ^fR® ^RR^ ^CR I 

C0 2 (g) + H 2 0(l) ► H 2 C0 3 (aq) 

20 2 (g) + H 2 0(l) ► H0 2 (aq) + H0 3 (aq) 

RT^l^f 'SpsM ■R JC PRltl' I RM^RR RpIC'&rWR RfRt WffR^s RJR RIrI^R 1 ^tRC® RfRR^ ^ I 
'SRCJlRfPflRR 'Sf^pRRf^sR RRR RTRRRRvJffssf RIrI^R R^ilR^ ^RR^ RR I fR^JRW*i! , R^fST, 

RSRRRRRHTR ^MfP RRM « CR^ffRRlR RlRRRR/Rft^ R^ R^T RlRR'SFT RlRRRR^tl^f "SHt^/RTt^R 5 
R^llRvis ^R I RH<H#vb lliR RfRR'SWR RffRR RT(lR P&^JfR Rl'lPp^RlR ^RR^ RRR I 

RlRR’lR^ft'R RlRR^&^RR 'Rf%C©R *3 '3'C©fRRR RfCR fRfR^RT RRR RlRRRRT^'ffH Wft® ^R^ “R(R I 

RlRRRRI? M 'ft^ 5 f ^5[f^v5 RlRR^WR RfpR RR[R PfsMfR Rl 5 lP 3 5pR ^tR\5 ^RR^ RRR I 

S0 2 (g) + H 2 0(l) ► H 2 S0 3 (aq) 

S0 3 (g) + H 2 0(l) ► H 2 S0 4 (aq) 

RRtb is , RRtRffoRb oR 




J1 ->11*1*1 



bS'ij 

^*54 famw ^ I *f>M W=Tf*m 'S "STTf^W pH ' 5 TH 4 mt 4 -<4m 

w to to?, *nfi> « *(Pr 4 to ^ mm i to #4tto« mto to ^ i <r#m fap^r i 

i. fto% to 

m>.^l4«lM ^f*I>4 ^ fIJs 'S (T'ftm fam m?§m mm I 
< pH CfllS wm to ifl$ *11% pH mR fam mm I 
m.mto mmmms fa sffatom i 

¥tom wiwm ^m# tmto Mi to fatom fto wm to i 
*. fa*Fi% to 

^faffam tmm to^rm fam rntmtolfaft tom# ^toim mm fa i 

\s. fafaftm to 

top= ’f^to^rm to 4fa|fa dtotcmm Mm mto# ^m# sfamiR Mmm mm i (t^rr 
tommp ctotor « wrr tomt 4 m) 

b.'Xt *ftft 

fafaFlm ^IW: 

c^w^r (^w^r to^r ^rt's?rr ^rm frr^m , ^rr^r®, ^srr^m, ^^T^rr wm^rr ^sr^rm l^r tmi] 

4m 5 ^rn cto ww mm tomm to mntom mm? 
m>fm to mmmm, totorcm to mm? 

Ctolm *ffteM 4 J mm, to' fa ^ tosfcm tor WR mmm ? 

fammto famERtm to ^t% tom totom ^m# ^ tom mm 1 
^rto to ’to tototm mfamto totfa ctoim to 1 

totosi *44# MitoMi toR to ^c# to to Mmm mm 1 ^ srmtm Rrrtor to mrfito 

fafas PlR^ fa'&r <=14^ ^spT^T I *11 fa's ®T<[ e 1' 2f%^s mm I ^fam ’ll Pi 0® fafas m^rnfa 5 iflffa 

fatom ; CaC0 3 , wm # (CaC0 3 .MgC0 3 ) fam farm to to tom tomm w to to 
Irnfamt mm 'Q ^mm g%^s mm 1 

H 2 0(l) + C0 2 (g) ► H 2 C0 3 (aq) 

CaC0 3 (s) + H 2 C0 3 (aq) ► Ca(HC0 3 ) 2 (aq) 

MgC0 3 (s) + H 2 C0 3 (aq) ► Mg(HC0 3 ) 2 (aq) 

tort mmmrf fato fam (CaS0 4 .2H 2 0) mr totg CaS0 4 to 1 < 4 fan tom ^fRimtm gm%r 1 
<4 tortto*Tt torn tofaim torn to m mm 1 mm toto mm famw ^4# ^ 9 rnrH 1 
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Rt%® ^"i%s RRiRfRRtH wir rtriw*i riw Pi^rr PiRpsif r>c*i 1 



R-COONa + H 2 0 

RTRlR 



*- 



R-COO- + Na + 

%rt> wir 



R = C n H2n+1,^^ 
n = 12-18 



2R-COO + Ca 2+ ► (R-COO) 2 Ca 

Pfelb WIR <PJMPl*lR Pfc# 

RTRfWR CRtfwlR WIR JfR%J CRtfwlR R>lRWb <KR I CRlfBtWR RTRlW Rl?TfRRlR RfRRWS 

ririr 4Rt #%! ot? r 1 rr "11% RR*tw%m Rt wjrr ririwr riw ^r #%! w 1 wr 
^tp#rtr, wiwfSisiffi 's r^r RtiRRR%i>, cRRRtt^s riw# rrr g%^» rirr^i r%s 
RtRlWsi C<P*S f ^RR*| 3R 'll I 

r%® ri^r^r RttRRR "% rrr ij%^s efiwi "1% rr^i 'spotlit rrwr 1 r%r ^%r "i% 
^pRtfl rr^ri tjr ^ 1 ^rrrwf r%® ri^cr* crsiri^ri 3 H 5 id^ 3 b rrr r%® g%qvs sirwf "it% 
rrvdi rw* wi RtR rt 1 "i% %t rrvdi ^ rrhr r^wr# "1^1% wit: 



i.CRtlSR 1 RT% R. R1R5% "1 %% vs.WIR fR%R CR#rR "1 %% %r# 

^ R%s 3%^s RHMPlRlR , R RRW%tR , WJRR WFf RltR 5 RT I Wf ^ "H%« RTRlWR RljR C^PHf ^R I 
RTRfR'Hs R^R WRfHR CHRR , IpjR , CtRlR "1# 'SPJ 3R 1 <[fR>R "1# R[R «fWl "1# I ^ R1#OS WR #W 
CRRWt ’SRI# WCT Rt 1 

%F#R Wf 

• RR R1# R1RRTCRR 3J%1 « %RRlR ^RRt R5R I 

$f&1\© 

^TgfRRl : RSjvfsWtj RfRl WR WRl ^R"”# 3R Rl 'Q 5 ^RtfR RW I RRRlRflRR "11% "1% hWlR %R 
WTlfR RW; Rtl R^Ri <|#R Rl'SRfR 'sTR R^jZRf*! RtRlWR ; vstt RR^SjR RfRRWTR RHRtR RRRlR R% 
^PSfRlRR I 

^#Rt : 'S ^I^j RR "11% ^RtRtR I 

• %WF6R RR Rf# RTRWC% « R^fRJ ®r% ^ fRWRR RR I 

• "JfR, %R^WR <^R"1 ^RJRJ R-a;'4D tRR cef^ Tf?g^ ^ | ^sgRR ^ R%» 3 HRH 
RTR51R RRR R£R ^R"1^ WRlR "lf^V|fC c tR Rsfe) RR "1# 'Q ^ "1# f&T RR I 

i.i'b ’ftf^iJ5 c t 

R%1W RlsRlWW RffRRR°*l R^R fi%SWWR "1# "HR RRR I *T5R ^RRRR f^# Rl C%fR«r 

^"1% "If# Rl R% "H# RfRWlRR RRR "11% W\ f %W "Ht"MtWR RlRJW RRRR# W I 
"HtRRT% RRRRR RRRR# R5R1 R%® RRH1 'S RfRl CRlHftRl'l RlW I R^RR WlWRl ^ "HfR 

«iwmwr -zffius ri ^vsrh #%r RfWfj wn « #ri^ rrr "Hrrrri 
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i>8V 



RMCTO ^nwf%®T, tffR t® JtfR TOTOR ■'Ttf^r RMT®fCR gft® TO ^TOff^T RW « *1=1^ <jfR?R 

Rtfro iiit w wrtro -mm. totoirst "j « cRtffiR rrr^ cm 9 !® crptir totcr rt <rfe m tfro 
rcr *nft tjfw to t<Hl^iicH«i c®r ^r *nfa to fRwM RTRf rir « r^thr? <jf^R 
Rtfro rjr wtptcr “%c^ ^nc^ cror 1*i$<pfMHf ^tptt crcr 5 crtopto 3&?ii<p$i c t ^tt 1*iw 
RW WfTTO (PFRT TO 'sJTH^fW, CRRfRRTR , RRtfSTRPT thrift ^RR 5 TOPtR ^ ^S®p \ «# Rl®i>|V|$, TOR 
CTOf RRffR R>CR I RCWR TOfaSfsiR 1 iflfwfffe pH TO ^PT R>£R I WT TOW #CRR RsRpP'fel 
R^TOTOl 1^Wf(^l«^’Nft?ll 

Rl*iC<IR RTOR® <PC°1 Rf«sj 2Tl^f®<p gR<p TOef ^f5 ■'Tff^T 'S ^#® MR RtfR gft® $.C&t PPR , 

TO®tR H^MlR TOfCRJ ®T%f?P g# SctelMR Wf 4R^ ®rf®fR^ TORR W ^*1® '^l RtfRC® ®TlcRpiR> 
gro cro f mm rrtoto ^torr fi^RsroiR Rtfro sitotoi toir ( o.oi ItaifrTO) 

CbCR CRf*f RfRRftPf TORpfR> -5: tpQ'5]T RfClf TORfRR 5 iflR# fRRP *PT$ I r[Rh TORpfRRP RtfR TO 
R>RM '5J®T'3 ^C® TOR I ^TORf 7R ’R 3 ® ^RjR TOTCR lilt TOITORR TOfTO «TTOf SfRRR TO I R®RlM 
©mHWJ TORRTO 'Sjfijg^&TORfRR 5 gTOp fb®R'SCRMR ®n®T R° RRR flCTOi. TORfTOp RlPfC® 

crp ctor wf ^ wtototr RtfRs gf%® to totto* rorfro Rp to ro 

f*w%r rrw 

• C®PTfR iflTORR RffR gTORR RRRR 1 r4r <Kr TOib gfoCRRH £®f*i R5R I 

TOTfOTR OTOT R® *1<W RWI f'TPHMKflj! RJR 3 ^ Rf^t'8 ®f gf^TlW^R 'SfSl^T I < ’l?To2f e t1^1sl R^T 
<ij r°s w c«pr 5 ^ w#! ^wrm i 4 fwn Rermef 

’ffwm « ij^t,^ *nw i srrsrrm c^rrm ^tm^rprm f?r^ ^ur^r ■^r^^rr 

i c$ c$ tsft *?rm w <m 'mm w 

Rinrf^iiPT 's ^©r<i>iiw ’tmr ■?tpr i ^ c^ph^ir ^pnPi^s^t ^pt 's ^ic® ^rf^pu 

^C<1 I RfcTTPtTPT ?fF^ ^TiR *Tf i^PT Rffew (R^PTPl ^1® ^5^ ®f£® ®TR#Tf iflR° ^ (PftPT ^©r^TlW 
ftWM Rmiw « I 

2fC®J^ l^twl^rpmr R^T 9 tf?R? t 1t i PTf 5 tl?f 'ssfP’R Rt^fpst^R 5 1 (RJpPTf ®R^ITC®t 'Pf^FlW^fHlW RWT >isj|5l9 
t^P WTO cm TO ^Tfl <il tRTO (PsPM TO®^f TOR I 9 ffTO Jt t ® «f J tTO ^fTO TOR I 

TO RtTO RimTOR TOT CTO WPTOTO®! 'Q WW®t ^ CTOR TOTO RRTO I 

* . iv- *n% 9 if^r 

^ « ^hR 9 lTO^ c f: fR^ RrfR R^f, ^1% ^TOf m4 I ^r® TOHJ < #sjt e t *lfRW =TR«R gf^® TO 5 1 

crtot rrr ®rfRRTOm g%?® error *rrfR gf%® rrt rtr i ^rTOf rrcr^cp Rtfro ^mps^rr ro 
rt cmrc^ (prerr cto ^m ## crto" wr to ®RtfR rt mcm rtsrt cto RtfR gft® i 

’tlfRR ^oT’PlW: ShRTO RrfRR ®TRTOT 30-35°(PT ^TOT ®T 40°(7r TO TO I CRTOT RRTO RflRR 
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toww w tSf to to toto w^rr wm i %j4wegw w ^to -tetot to wt «g 
4ww 4ifw >i$ii>]9 toi*w ^ wi to *tow ^»T^ > f i ^ c t ^ i wrwtftow fto 4(fRw ^toRf tR% <k*i , ®r 9 t 
^4 *rw wrt wm i 

tow pH to: tow pH to 4.5 <sw wr 4^°s 9.5 tom to to toww ©rt totm i pH 
c4*nw wt pH tow wfi ww pH to fw^fw wrt to i 

Iwto (BOD; Biological Oxygen Demand): BOD WRR (^§rW Wftoto topRRW Rfto I CWtoT 
tow (BOD) to to to ^fto I WtlW ttorfto tow ^itos W to <R£W «1®o cw 
4fwto toi©R ^ ItoR? is'to ©rpww tow ^ wfwto towt ctot )rw ^to i 
www loo tomwtow <wto cwto to tow 4to»w <£f ww (Rftow \*\ wm\ w 

WW CWfto CWtot Wff RT 4W | (^|\stow 20°(R «H« 24 taW to 4W topR Wfwto tot 
to I ^ WWW 4tto C«W (BOD) to ©fRT to I 

tosto (COD; Chemical oxygen Demand): COD WW WltofRW 5 'srf^R Fff^Tf I tow CW1T> 
Wto|<£ WtWtfW 0WT I® ©RJ (COD) WR WJWto tot to I toto»W R%Rlto WW 

tow to (Organic Potutants) -to WtWt WW tow to?R4 tot WW I tow COD WR 
to to wttojwww WtWt tot to I 

BOD 'Q COD W* Itosflto^ Wt ttot4W (ppm: Parts per million) WWWRtoftol 
1 ppm =£tf% IwSTW JjWW 1 ftotsftW IfW 



c^ito»R: tow tott^ « Hoa wtot t4tw to ctoww i tow ftop& 4fwwt4 Hfik ’to 
Wt4 4*1(41 CW>tfWR ^ftotW ©rl9i^> WW (RtW CWT I 

Ca(OCI)CI + H 2 0 ► Ca(OH) 2 + 2[CI] 

toll + 2[CI] ► wto 

tow Hfik 4to to tot ’ft to 5 to to totor to i 

■^URt: tow tomt (15-20 1tof5) *w ^to totop ^ i to^j totop tow 
^rwt to*M to I 

towt: ^ Rito toes i Few toto (k 2 so 4 ai 2 (so 4 ) 3 .24h 2 o) to to toitow 
to tow w «Pto toei wtow tow to ^w i to c«w ijw ^w to wm i 



toR = WtoRR WRfW #to 'Q toJRJ ^4 ^ WRW Rto RpfS ’flQWT WR I 4^ tw# 14C4 

m- to ^tRtoTRJ fw^ to ’48WT WR I 







SRI*M 






• fsW pH mi?J M gR I 

g%g *iw-ggfw cw, gig *rrg, gig grgf 5 #!, 1g£ t^Jifg gr gf%g ggr cw, g^gr, gig cgigtg, 

WlpRl (ill (71 (T^RTTl ^g# gf^ I C^f5 C5T5 <Ksi <Pft5T I 3iggg 'tlft? 'sfcg t^T gR I (71 gf&g tggfg ^tf'QTTt 
gRR vsR^s i3g i^4slf Rp^lW (Ttgig ^glg I '4l^oR7f (^7t 5 2f^R7J Rf'S I ' 5 R»' 9 lg t£gg fb4H 4(71 C<Kb gf^ I 
frsfg ism c^igig i^rcBfsr pH m i <£$ cggm wfgt pH gig ggeg pH -^mm gggig yf£ frsfg 
gg i <5 «R7t c^fgfg gw gsg ggggfD ggfw gr ^r to pH c« frsfg gg i gg^tg 
gjggggg wgj fg%g gg i 






i . igtgtsRgg ’ 



g. CO, 



g,. f*sCt>W cgf 7 # gig? 

<F. C^TSJrf gf%J 

g.lgggt 



fgg tqf^pg- (7ff9f 4WM Pkt>g C4H <7TMfi> ^gt 7 ! ? 

«.h 2 

g. SO, 



g. (Tfgg SPT 



R. g^^WM (7TM 



«. fgz^g cgigf&g wgj giRTiTfggr gjRRig w%g jfgg ggg ? 

g. NH, + ^rrag g. OH - ^igg 



g. NH 4 + ^rrag 
*t. NH, 



g. H,0 



8 . ^g# '5f®fHT gi^g ' 3 rrc s ?t gi $G j 4 ^Picvufi RRmr g*ff|g ggg gg i ^ggjj gg'ifDoo (Triform 
^ttwit® ggg (Trrg w ?m ge*fg gg tw ®rfgg <#sng cgtfegm ggg ctm 

ggiTT ^t-'q gflw ^g gig i gigjfi>- 



g.ggig 



g. (7TO 



g.^rragg 



g. f®fgg 



a. ^g# tgRfgg cqi^w ggtgg p h -^g gR 4, pH -^g rr ^ ggig wgj <ttr ggw ^g_ 

i. wiwifggtggg 

ii. gg giti^grigg 






smI*m 






PlOW C^Hfb 
i « ii 



*f. i 's iii 



sf. ii 's iii ?r i, ii 'Q iii 

^5R%r 2TSf: 

i. 



t 




f. N0 2 ^ ? 

^Wsl <> fP(3 pHj^ XR 7 C^f*f *Tf ^sj <7R RTRTf ^ I 
*t. 

H m?& ®W1?T ^r%I ^<IT ‘X M3PT R*Rf ft k< 1 t*R I 

*. c5^r t^r « #°s f 5 ^ , tr « yRfrSfvR- w 1 r<r^ wm «? w ^ 
w fim w^T©r at% ‘<>r<fc>r«j ^ *t®os 

w>v?M C¥R ? 

*f. S}*flc<ra WH*1 «is pH RR ^ (TsRR sflWR <i$ ^ I 

*t. CG^t®l 'SlSR 'f*lC?l*l 1 jR e 1' pRfSStR?^ fH^JSt Tfl'Q I 

H CbB^ f^T inp]^*] >]^|<Hf RfsBJHs.'feW I 




wm 

C®r=TlW C’tMM'^ ^RFs^l *l4bH C<P*£J I *s?JHlf^»^r s I 

C=TC^W ‘ s TT?? t T ^TPTf 'srff^W OT*IT ^flTT I C^SpH ^t ^Jl'JPfPraTC ^T^T ¥0 Pl<dlf^l<p> ^*fHT?J <1W^ 
■3fsr i ^ cttpra <g$ ¥fP wfi ^®r <£$ fkr >nfi> ^ umt gf ^tt ^ i 
^\m ^t ^ <^*im ?nfi> c*fli ^rm i af% cwm *nfi>w £#r&t % % \ 

PlP>sj *lPlOSr$) t&s##® I 







4$ ^Jtm *nfr m ^rmt- 

(h) *iPr$r *n?MT ^fat <wo® ^fiw^ i 
u) Pnt, *iPiw « *>n<t>Pt<M toij ^Ht ^us *m \ 

(vs) { fi'5 3 r^ Pwmw*! ^Rp? ^^tfrr Pf^r^t <mos *n?F3 1 
(8) qF^prcsa wt ^jnjt *m i 

«t) ' 3 Tl s l*p|£sisJ ^?T vfl^° ^ 5 f% < 1?r 3i*lH*Pi)*l C^T^t 3>^(lvs<q PlQpSJf, WCTsjP<p ^*Pt ifRS. 5}^ 
9w% « fPwM vsf ^mfssi ^ Pew *m i 
fe) *Pw gi<uw *f^st, ^rm wa « ^«®a ^ « i 



(H) *Pw gt33?T >fvb^'f <4W WPt SftpR WJ I 





shI*m 






io.i 

i *t^^r m ‘ s rtt f(u> 

(S’Wt’R Wf <Wf I vOffi ^MlHf <K*J PiCt>*l 3^^TlW 'S'ssl (WSflW CF*&f ^ I 

C^H OTR 'S^C^ 2 ftH t’fRR? 

stm -ffi 

Jl^f^RTT 5 ! , ’SflWT, ‘Kl'lPisiR, ^fBlf^rsrf 5 ! , CTlfFSTR 'S 
'SfJf 9 IWf>1?JPJ ^ 'W^TRl ^n^TTf ^IIR f% 

*TT ? S'SdM 1% ‘'FT'S ? ?TPTf?rf^R> 

'>#*.'^1 R«>*q <p<r<5 ] 

(PTfR^rfa 's ^ 5 j|eff$jifi^ra ft 5 ! 's c®^, 

mm gfflws mm ^rm i 

(C^f?rffe; PlPl<H Fft SiO-,), *fH(W *R*t ((PfriWPJ ; N£l) , TfFf’ttsfW (^Jl=T^f?lT 5 J 

m\m^-, cco 3 ) 1 srffc'c® ^ifer ctM sr gw wfw^KA ’fi'swr wm 1 ^ww’Rff ~^s ctH 

’ft'swt wm 1 wr mi mm <n^ cw, fmm (Ag), mm (Cth , few* {f. , HR (S}i ^ <?i® 
(f t^Jffw 1 Rftwi «n^ cw (Ain sfffws ^ wpm mm c*tsws \st stm twr 1 4 
wa « fim 1 z^fers mm wrn 8 9 cwfaiw fiw «tc*iw 1%w «Nt 1 wtfw 
F 5J < i 1 <PlW £wf*tW>J | <^f iSRJ WI^W WIW^IW WTfWW 5 I WF§W ^?ff- 

m. xrm#fwr (*n^ Riffow ct c^r mm otwt wm> 

*f. ^sj%m wr^?i) 

*t. S^sret (wi^w 1%*tw ^ 1 *m w) 

w. ’ilMl^t (wr^pp ^-wfwwtf ) 

®. wt^w (mrn&> wi^iiw 1R ^ w>cw) 

f. 'Q ^pRkw 5 (wi^^f 9i5RR^s 'q 7^pm?m ■RPf^) 

1. ^ mm^ c#o 1 

a^Foc'o (rR few i c^f(T c^im cw , ^ipwiw ^ ctR 

%a« mm ^rm 1 

io.^f¥rt (Rock) 

' 5 |fwf?? , t f*Rt '“t^ '^ sc flW f^TiK^ 1 Rf«sj *rf^fW 9 Rt^f f^fst^s ^ff^Tf ^sfw 

to 1 f*Rt wnra «£w ^rr 1 \smM, ^n*rr, ms, mi sris 

^®Jt% mm. 1 ^ 9 m mmstt*s ^ 1 ^t^fm cwmf^rm ^1%#) m 9 ms •$& ^rr^ ^rm 1 (pwrr 
wi im *im « c^r mms ^ ^?r 1 ^#f *513 wm ^sr 1 



<?nf®?im 

\5% 

9 fi>lPi?JPl 

\5% 



.'5TTt 5 1C*Sp1?ir 5 T 




<t%> 

v% «w 
<,1% 



§ar io.i : a*rR a*rn S’fMH 



wf- ^,0 , si^iiM- cft'sr— b o^f 





SMI*M 



be 8 



gfg i ffcrt gf Rf'sjj xsjj cgge« gRg i f^iW'G wi's)?i ggfsf ggwPigfg ^i<Wb 

gm gt f¥rm < # c t^ wi 9 fp#R 5 t¥rr i ^ gf^jg^ ggm gt 
C*fPTf 'agpR^s W(3 'ggfgf^l^W gjg't's gg I <gsR?Tf f*t=TT ^OosJ 'i’lHg 5 1«lW ^fig 5 1 
^ffc»g 9m \ *tsg gig i 4$ w^r^ 5 gjtggr gw i gjmt ^ st gw g#g 9\m gfgg^ 

gg i <iit t^rtw 'sngjg pmr gw i 4$ w ^mH gfgw gwg gisgr gig i sggtg ggwt 

'sf C<H 5 1$ WW *11% i 




f®R3W>' Tbcapa 



WW®-" 



gps'asES/f 



io.o 5J%^S ^0®lt% *lfH r ( 

gtf& 100 tg.1%. ^gvtwg twig gis i twig 
gfgwlg gfRf 'gggf&W vgg> ^ Wig < 
fgf*tw gis i giwiwr gw <pw twig gtBt « 
gtgi^f&g 4g gjmt gg i 



io.8 (Mineral) 

fwi m, « ^gt^ig ^t% g% f%gfw® gi 
cgft w wig fgww ^gjgig *n^ gr 'spm 



PlRjsj siwcgg I wig 'Q cg|g f<Ki<it>«sr?T gfgg? ggfg- ■ 35 irm i sm : g- trrr ntto 

HiS io.^ : PH slaws 'TtW 



VJ UNII'IN 1 NIV^l | 

v*®g? fw® ffat ■snfe ’tra® 



wtfgg* gfggf ; %t, ?twg, t^nfg ggtsiw gfffws wtfggs ggtf ^w ^rhs?rr gm i 4 wgj 4^wr 

cvTIRi<p gfgw i 

cglffigsgtgsr : CTii%g5^rf^^f^f^f% gg^ gf^ wif^ glgw i ctk fgw w gisgr gm i 



C#s ^RW?Tf PlWMfg gfgw%g I gsff, b. g^f^R gfgW, b,. W( gfgW « vs. «trf%T gfgw I 
•9^*i : <pl^*i «i^ i< <n?r gisTif gf?i i cw , ■srrMw'iJi^.'iJ , gwf^r? , ^nwiw gt ^ nfg 

'S5l 0 1 gt gi^g , 

5Ul%#P5f : gttf%^«umi 



io.<? ^IW ^f^TK (Position of mineral resources) 

^\SC<P : #f®r ^‘v 5 ! fb.CTW Wf ^bsf I tw v3 ^ff^ 5 ^=Tf *Tf I 

fef ^p?r ?m ^ gr c^sfri l^rr ^ i w^rm ^g gri% rjm- 
' 5 Tl < pf^ < P, ^bl^ 5 1- i 5lb.blPHJlW<1 ®n<pf^<P iflW. (^RtWlt^-C^TI^^lWiJ ^rf^f^ 5 ^®Jtfg 
■^ogH ^fw ^ i csfl^r ^t ’sn^i^wsj ^PivST-c^giST^, wl^fsrfg?n^ra 15.(5 gf <p%j°iiw 

wt ^fw gis'm gm i ^rrgm gfg®r wgj «t« ^ps ^rgg «tfte cge« gg i 




wh 



1<?8 

m\ ftmm stppse ^gft ftfts *tim ftprt> m$tir mrtf 4mf*rara ^ 

*® w *rat an# *m m 1*m *iftiw 4ca i ^s m\i$q m 

tsimr wiifii* msr ^twm «tSHv ^r i C4tprt<3^1^'5*it^m^*t#3 t?i 
^fl^3rft^^tc*t1 a i*itsiCT'^T?ri ^#l®^wiiw'sritsw^OTi mimit iw»i aw Pw?! 

^i ^ 1 a l s flw^Kj(?ii s l B ft^PTi ^'Pl*it*tc s it^ «iH 4 mm \*imh '#^ 7 r*t 5 F *tte?rr^t?r i m^l?rm»lPTf 
mcw^cm't’imi 

ho.\s '0'ilPw *sm ^Pfoi ’iStal 

"J^TS 100 ft.ft. 'oilil'SWfl fwlfl *TTQ I R 4 IS 
70 ft.ft. Ifihfft mft me i dmv 
44 ft ffclui HRlwIs mft ^mwrtafiScw <44 

^ Trfft CTffi 4ST I Tjft ft4tBRT fta*lt4 
44 ft •il'jflR 4lftftc*r 'slwlM fiftra me i 
HftlMl 4*T 4CS ft4tiT ^jSt »IWf»lM ®T4 
4sn ft4to 'ifompfa ftfeps ftcusr 
ihNrflto 

bo. 8 (Mineral) 

\ijsH *it'^'Q -*i4n Rally's l *ll < w.'iG wliil wlw I Phl^c'l sIqii *lft*rti*f 

pR*i mirn ^ csft R ctm ^imh mem mu i 4*|c*iic4 m*t i mtft 

Ri«s| St4tBRTI i»il*i e mH R wilii ^iPter ”lnl4f i$j? ztols l 4*tt : wlPta *tft®r e wlR<p ^iRer i 

wtftm iftw : %t, *N4 f ^sjtft <im<fc4 CTtfrp *wrf ^pf msm ^fifi ^’tjFrr 

dlft4*iftwi 

CTtftl^ i *t1%«r : iiift4 ^iftm m*r Rw mfo 7 R w r Pitft4 i ^t^ww iiil*i Rpim mem m*i i 

OTl® R mMUI <lftm t^T SI4BT I W, i. 4f3ft WT <lftm « vs. *|J|%T *lftm I 

cmm, mMFftSJ , m m«t4 $5flft 

WT^lftW :Ttfft&4MliI»r , HcSlPmiN 
*m% : sn^f^ <m i 

io.ff (Position of min eral resources) 

^ «Wc$i ftpiPT wit W *jsti f%¥ 4 *rta«ttpp ’snsr ^»it mi 

citHwHIs R«rfl ^css mmmf&m weftsr HJ*il ^c*t RuhIi I ^9i^l«rla *1*^ 5»|^c«wi slPl Hw 
fei<M-feiwlRulciii3 «il<pfc<p, ^i^t-Ui^iPmiWii '6ii4l3+ mm, «HhW-rtlBiil«n *114134 
»inj4H 4at i ctW m «Hwe*w «ul*j i |i|Rulwd m wrtsr 

■SfPSt ^iftw ^14 *lta«| <j|fl I 'aihlsi «1C*14 *1^ fj?? ^14*1 «IW4 CTW5JT I 




15 1# ioA : Phi ’litis T t51’fi j«w j«w R*i>^ Elii »iilt»i 'ii«j'» 








C®3 ttWVH 3*11% aSt’tf : 



®*IWT: 



c^wiPh 

wtsat 

Wf/JjSTalala 
'eutp atm 

4<pHi as* t5*5Ii!Sa 
u>awMi$ai$B, «mmat 

CANibla.b '0 (I < pI^ < P 




*l*a(f^ 

i. ^C^lt’^lPl^^OSlS^W 
aa^fsIaHalftoPlts I 
ftdHfiiw as? iiJ'>5fIiSta Rc*i 
aiftto'sftfa^asai 



fifa; rj faJid r:Kr<fc.BLl yCil y [<l 



%Ft« | atPf 4as.aPl^fa 

o. ct!*5fD3ta 4^®a*T/*i^t 
alah 

wmiPih camasai 



8. dG»Sr5\Scas f^Pl "ilRcfl 'bit'll a*ca ^Rl«pt'S l 

<t. %a fafiJT <3RT 'SUtS JtTC’T all-H ^iT 45® 

alPl vsqlRw *15? «lt5® ft® afar cDj® fiJScaa ^Iqrt WT®1aata atW I 

■$!®ica eats im war caw ’jw at®ar aica? ^ 

'0(l < ? , I5c < ?S * > l1c v ) RIB'S aiPtfl Wt5»fT aliSa^ ^ca 1%? . » > „ V; 

^l«IW^5IW w t31' ’flit ^IBIT^IPITwIm W*fl5a? ,;/ j f Q j 

a. wH4la *ia#*aa : at aftwasr {Mw\ *0? i ^ — ' 

* •■® : ;-;. 

4a*firti af^ wl*a^ aiw '®l^w 4^ ajaals a>sl £& £ 

aa l 45® 4afi> dlP5t«P4i £®ft tat^s ^as I^CfT ^Pf^w ’toSn^t otn^? 

aia^ aiaat ^at aai cac$a aiRwa ffc^a bWlilC 

Cbi -^4 af CaPtal^G; Fe0.Cr 2 0 3 , 1 §® Joj&> : cbH^a ^h*a*t 

^i?w^iFeW0 4 ,^%jTio 2 c&Na* a< fllWJ ^la*15<p i 

a. aiaufi* *N& : aiatoa taftt-fcw # fee® 4 a^affc « a*t aai 4 a*af%5® 4a*fl> 

Ra'law , ala , Rlta»s aHt^® '5’HiiHc.a* a*al aa I J 3 a*ica» C$5 a 1 t*l5?T aPfaaa ^W a*al aa I a 
gaa caw a^it^c® a^l^o <wjI ^r i whi, ^ta^a* a^ft^sa 

^maa ^uter *m$s, ■atPr (ft ftf&® atw i w\%m ga*t 

i500-2000°c ®m®ra ^at ac*i aafl^P 3 %?® aa 4a< ®ta?R 
^jiR aa at i ga*tf& ctw al^aa ala Pfoat i 



»l"q4lil 



15® ioA : wl*s^lii ^ta*a*t 



A1 2 0 3 + 6NaOH 



2Na3A10 3 + 3H 2 0 













«llft CTIW ^5^0 



^ | \5tfe S'Q’^o <WC°1 



Na3A10 3 + 3H 2 0 
2A1(0H) 3 



A1(0H) 3 + 3NaOH 



A1 2 0 3 + 3H 2 0 



CaO + CO, 



A1 2 0 3 + 2H 2 0 



2Fe 2 0 3 + 3H 2 0 



«H<pQ<PC<P CDCil 'sM»)k£|i||i) «|*3[ y lP k <|R>C'S <^| ^ | <4^ '*FC 5 f 

«ii4®4 c«ict i «a sierra «n^r «ii^awift\b «wii$w» 

CaC0 3 ($4 1HS) A ► CaO + C0 2 

ai 2 o 3 .2h 2 o A — ^ ai 2 o 3 + 2h 2 o 

2Fe 2 0 3 .3H 2 0 ((gflfcltfr) A ► 2Fe 2 0 3 + 3H 2 0 

'oM'eflsH : '*ito<pRvs «il<pQc < M TOl ^ I ■’>lh<pRv9 «il<pIi)<PG<p zHIc^fl fisc's 

5 i»Ki^ ^’pfisn^ 1%^ ^mm ^ i ^Refw <?ph, ^ii®i<pi^, <p>»i<rah ^onf^ Sqifi) 

'afflR'S ^E*t ^ I 

2ZnS + 30 2 ► 2ZnO + 2S0 2 

2PbS (Gga ffi ftS ) + 30 2 A ► 2PbO + 2S0 2 

*H*W» 'b®ai*ll$'b « ^QT 4*IOT <#*1^ W 4^ 

TOOT11BN) 

CBf^T : *fl^5T sN*(f*i < P •'ifsHI'sl <4W. ^I'S<I «l 1*4*1 C^I*H 1 

*41^ c?l-H 

/\ 1^?im Li + 



2PbS (C^srfBl^) + 30, 



2ZnO + 2S0, 



2PbO + 2S0, 



v lt5l(5|?ll>l 

<WHl$IJIlv| 



«lf9|w '»iI < pI3<p «W e l?f 'sfesRciW 



'5uigf4^rm 

■snwtf^Bf 

(astfem 



Mn 2 

Zn 2+ 

Cr 2 " 1 ", Cr 3+ 
Fe 2+ , Fe 3+ 






GTO^ffSPTt 


Pb 2+ 




^5W 


Cu 2+ 




Pi 8 ?® Is 3,*tt 


Ag 


csfH %’tw •’tfeui *rm 'sn*Ri xi»ivi5^ 


»ll4lis <It *llsi 


Hg 2+ 


■‘PisciB «»ils>ls<.<ps ®M | erls e f 


airc-iw 


Pt 2 * 




Cstl^s^T^t 


Au + 










iffV 



8 . 

W ’ s fl^ Rlfata *fl^«itejH , wc's *im*»i ^.uiRi I ^PPf^R^lW 5 !!^ 

*Jl^ C*1C5 R«iR»i I <13^ ^ 331 «il**9** ^T wlwl PHw> 'sil^W Rw’t *?wR»i ^ ’ta-qRac's «n^ 
c p tca%l ^Iw *j|^ws 15rPi j i dwil«r*i 3 .M 1 IV 1 I W- ' B rt*p 's <p<i ff il "3t <pR*i I ww 3JW *il'9«i 
tfl^'5^1^® ^<4$ *fl^ ’simR'sm* t^T ^1^^ 'Stf, <4$ d&flk<p ^1% Retl*H 

^C<1 1 ^>1^*1 'S(R|C | erc*TO 3,«l ^R'l \&R «C9|l5,'b ^ii*? I 

CWT, 

M20 n + nC — > 2M + nCO 

MjO n + nCO 2M + nC0 2 (UTflFT n= <t^I «||IU«I) 

OT*R, 

2PbO(s) + C(s) ► 2Pb(s) + C0 2 (g) 

<4 d&alw* «ils > l3^> »lf»kii I eic« *il'»^ ' a dii # i RetllJ'o ^ I ^ISK, 

<4 , *ltC'T ^1?R sW ■'pww I ipsiK *Jt^ AtI-H ‘4^f& R«rlsH firt^sit I ffUS - ^t "PW »il*ic»w 



Pb 2t + 2e ► Fb(s) 

^nsr^T^rr.wiiiifl-i^rpTSf.ftw^r'f^r, »uWiR«i t4^.c«>iRiii»i ^ fi^Hi i 

*iiw^ wl*l cMw> ■ p Nff% <w$js 

^ I ^f^RtdfltHs ^*1^1 R: M 2 O n —> 2M a+ + nO 2 " 

MX,, — *M“ + + nX" 



M” + + ne'— > M 



*1* : ("Iff ^T ®wl^'b (Stc^ W» A**1"H I 

$*IWl 



• ^1% CT® WfflR® 

• ynf'M ^ffa/PHRt ®ijIH 





ffeif io.^ : CTCttfl OTW 



CT5,PT5^|1^5 1 8 i!RI^W%l® , W^| <4£?^llt*f3tP8 '•'K -WM •fl‘1 <43 qM Rdl^l* »lH tfewRW'fl'l 

*Nffc 

i. SWW PWlfi* C^f& ^CS •fl'S | 

*. <44f& Aill"fol$HI4 ^ifr C*fT^Q C*R (,41 W I «MlH ^Tt «ttW I 

«. 

s. 









Xth 



<t. 4l«t w Tits I 47^ 4^# ^ffi75r<I ^ftit 6TC*I W <?Et W I 

snwiierM ^of^ w (<?m) <0^ ^ i *i<c<m«t #t cwtt <?i® ra <s, froTjt ~m ^t ^r 2-5 
*flFl?r sHeF’jc.'ll "^sli! I 




$.. i*Fs c<plc«il shlsf*fa RRhiI 3.csc«?,fa «7t? co|vj|*i S'ecss i if s P <|i^ 1 tt'G l 

*3. fastt^t ^5 ^ <wls ©t*iJ Sc-fJ I'er^l-fJ < PlS'1 C^Wt i*TC®Tt? 

8. ^fRT <3 ^\9w ' 3 T<c < p x o sjs^Js s>cs Rfaslftis sMsPfa ■>i*i]<ps e t fast i 
<t . VIST, ' 5 T1?I^T ^T farSS 5 ^Tt^5 te srac®l S<P»I ^PT ^fl'G'St <llcs fa «7t I vS'QGSS 

i if s p <il^f fas I 



'0||<pRgs 5 's «uhkiG*is *lfos $®Br R'os s>gs ^t R«tl<M sdciilw l 

«iy^Msi to *1%*# ^*r Rij»ih *nc*i fafara w rra «nw to «aft *n^ 

faspftw fasmff strain *7t I (W, Au, Ag « Pt I 4 ^RJ sKMfa^lPl^ W fftw ra<f « \*m 

(PwobO w w*mt i cwtt cwtt *n^ smr fa%ra «h*I3m»«i ^mtsfa w 

w ^rnn (w, i ^ w&fts «mrc wifao ^ 

fasflfao 3,GS «I ^f ^s|^fl5 ^H^fas ^5T I 




2Cu + S0 2 



RRrair& ijtpt ^ i c?ph, 
Ci^SCs) (bWWW®J) + 0 2 (g) — 
wra*t Rfasls faSdl^i ' 5 iwl1 
afarat^ s rafasfra c t^pn 



2C1I2O + so 2 



rat s>gs ^tra *rt^^ s>gs 1 



2CU2S + 2CU20 ► 6Cu + S0 2 

^ifa?r *t1^3 »ih<pR\s '°i1 < pR)g < ps ToMefISPt qn^ «7t "5J5f *t1^ «i'9il5.c'!J ’ifafto ^ I 
2NiS(s) + 30 2 ► 2NiO(s) + 2S0 2 

*m? ,a i'9iR'»c^ > qra®it qt ^fat ■srera^n^ 'WsiG’t RetiRvs <ks ^ 1 

2ZnO(s) + C ► 2Zn + C0 2 ; Fe 2 0 3 + 3CO ► 2Fe + 3C0 2 

c^lc*il c.<plc. r il m, Pi*Kp|«|c r i Wit ^t ^fat «/fom W «ih*|j<p I c^CiS Ref Is ^c 9 ! H 2 , Fe ^t A1 

sjs^Is 

W0 3 (g) + 3112(g) ► W(s) + 3H 2 0(g) 

'srf*fa «ifas ^’jc^is «ifao «isc*ra ^o% < 5fa?ra e t s^cs wt ^ 1 cwt, ai, Na ^jiR 1 






TPH5H 



bfeo 

<t, 

at^a wii+Rwa ^Tfw eta Mfo mRwm cas^ ata i ^ aR«t*iM ^r wa ®hj aw^toaf 

T^ih<p camwaai te® ^waisna , oii < pIfic < ps ata>a «mi^a RbtiRI'o aca ai^'f&aa aR«r»it*rci 

*tlO«f TJfg ^Cil *11^*1 <PCS I til's*!*! , |R'S *ll'St'8 JUKI'S,'® ^r Mt I W|C*faH^'0 ^1*1^1 ^0*1 al'S*W *WWa 

’iPiw al^cMw 4 jf | *fa <wil ala i ^ alBnilw R*I*m 9c*i I 

MR«f*ri»Ju , il (iiPivs aTM , H] *r4 RP$ aa I i!|Piw a^ RP|i MPier*i*i i$a ^psIa wr*ij ■vis RPl^G JHfl <aat, 

^iarffift$Mft*w i i'3awatft?43|5*rf RPitE'ffiarcawa'ataai caaa, 

CaO + Si0 2 ► CaSi0 3 

M* 1 sl$la JM«I (iiPiftt-? MR«*»i*i <wl»iPi*il»i PiRcVG 

MnO + Si0 2 ► MhSi0 3 

^Rbt»!* 1 qplfto-9?Fl9l *ut»ilR«r PlRcVb 

FeO(s) + Si0 2 ► FeSi0 3 

^laftaateia ^PiR><p if , l - 9i c*mI*i PiRm$ 

R*H*i ajlsl'slti fit*® *il'SC9 > «ilwl RR*a et*ij vsR^ Rt-||*M 
<Ml aa I C^PR, 'R»h*i aJl3>«l*i at 'al»!l 98% RR^ 

aa I <41^ ^sf^RcSaM ^*T 99.9% ftjp* ^*nw at MW 
atai RcsatM a% mww w awaR^ R^at afr*<r 
9^1 aa I i£ic \9 '=nR*j i r < 9 »Mlwra wfEl Ml® tl'oR <ks R'jjs 
$«xaa 4 hmi* aiasa atw aetata <*rafl> mw Mt® 

wm* srtraa aw w aai a^Mta mimwg saa « 
j ihR , SR«? ifl^dS 3 r ftaUM (iiaft at foMs atai ijfl> 

Ml®^ t»Niwi aa i ^ tja^ls C8w %a IRgre Mala ?w a*ain ^R^ asMta aa ^ Rafetf 
R&jilfl R^r a^its Ml's*!! Mit® Bf*ii aa i 

Cu 2+ + 2e- ►Cu(s) 

aft'fa <*Mi«a 's^jvjwi tsm at tms wa *tw ^ i <a$ tictt ata qt% 

caaM^^^MIca'Mt^fMisrw^ri ^ si&ala R^ im sicalsn ^r i 

Warn, *ftlPi«i*i J ^JiaPiam, wif^aia, ajMwPiaia ai^rwt 

at '8(i9>Rc9*fl Rtd*nH ai^^aa i ^ w wraf «ii9*R9>(.9> mmiwm «iwi«r*i aa i 

■PW%^ : 

b . <?nfem ssiai^jBa m*hi^ soi °c i wifftaw bMty* 40-42% <&&f$s 58- 

60% f^ta m 600 °C i 'iw^t Raart Rt*nia Aw eatRaia at^R^llwa 
c#i®r#a^ai ^ st*u ca R<m j i»i 5 v sR RmmI - 9 * 9 w vni- 




tfeir lo.b- : <rilw# ®l'j^ Rid^i 






?PlfeR 



• R*hc*wi 

• Rdd wllSflR « nyhPinh *IT? 

• RI3>*ilfi ’iRw - r^i e l^1^i 

«ul«jRR*l*i *H*ilw 2050 °C 1 1 °ijl®iRRiil*i <*W,»ImiHR!S NajAlFg RdPia 

»H*iiw 800-1000 °C <ssr*iWTi S’l^s RntifS RmmIji Res «ui*iRRni»i si'S.R^iiwn 
CTH*r^Nr^sri <n «mj cs R^s^i^ ^R RmmI tom ^wl- 

• 'R»Hi*w ■tsfr 

• ReM <ij«rIs ^SW &»tll»«l»i « '«uhpfi*l*i ^®s 

• Rffotlq ’IBmH tjSFIsRssi 

o. ^ilil A«*HW* -WS krai's W 'iRwt'h? ^ c i wh i mb* , I i 

| ^ | r, Pf Q P 

<4 ^ mRn* cm «iftaii t M CTw.-swa 

$*tl?T ^IJWJT^sn ■HRwc-lfl dR>wii< ^BT <4$ IP \\ 

«UI»IC<V •ll'»®H^ AiA^/A $*ltS ^“IC^ 

csto Ifl i|'6|»|\6 Ufa I f i 



s. Rzifi>*r? ^ >W d^’Jciln ^'ss I ’ \ 

^list's ?Rs|ffor -Tfthj R&flh^wpns « «iMR<p i Pw mtaaK j.^_ ||>-^''" '"V’- 

■'I'tCTOTO Jll^iMJ R*f I [RmmI TOC.<1: «l|^RtTO 

?nw ftww P i Pkh ® i $ »mftb 1&ar so.* : ^ frw ^iwi R^Hi 

^tc^j Rl&sta ^lln RI>*ihi*iNw'imjhj R&iw^ffc'tfitffir ^icm RR4H^ac®*fH3rii 
<t. c5Rct 1 ©*Wlf*l'5 ' a il < pR < ? Ww si^R^Mcifl ^inlnj RR^I cCRc®i "TO I calkin S'awn 

' s ra^j ^rtw '©’I’dW^sT i 



*M»I «■ 



*lpM ^‘iSsh 







^iPra 



1&ar lo.i : si'sjlaJSt's ^tosi R^i-h 






fats 1 er® ZnS 




1 °fvr 


■wwsftH Z11CO3 




pi® 


»utmPbs 




■W9fter 


« *l1$5l1$fe CuFeS 2 




©»ICT'i’ i lR&Cu 2 S 


ISisSM 


^&A 1 2 03 . 2 H 2 0 


conform 


5TMra?I lift NaCl 


^HPHM 


^mSCaCQs 













?pii?r 



bo.v 

^1*1^ ^fl?! «n^Ri9Mi ^PCSlfVl I CT ^lat 5 l5^T, ' 5 l 7 3f iflT^, <iar>i|f^> tvsRc'o <iwls < M v s I 

WoW tfaslPT 1§P^ 5000 CWW 3000 MW W ^Tf ^ I Vflsr ^t ’BR falUT 

URt f^C5f fcoR 1 ®p=3j" \q <ja)vj|f^) c^f»f <p|<j<p?i l^r •Tf | ^RMJ v tRRlc e t f*Hlt®i ^ 5 v IIg«]S 

*^k(/t ^r *IR i t^W , oiiR*^»i<i fis*r ^lte<piH nIJiI i 's Reis 'RrW *rt^ 

^i?n cgrs? i Isp^ 3000 c«w 1000 «tw w cgrs? ^ ^ i 

’iR^s ^s[^3Rfi?r *rt^5 ftfeiva <pgji *n^ frsR <pjiI ^ i *rl^ ®it ,v i ,j p| *rl^ rwi c<if*l 

S.Wl*l ScHlwl^t I G<I»J*1, «im PTRf < pRc*i?l ReH 3,0*11 I (i|fi>G<P *fl^' 5 kW Rc^ic<l Recoil 

rr i ctw rfw c#n «a ctrbi rw Rkrr <a 

»iPiai>i UlPiar *iRt>iR§H P^ (i^tw l^r) i 9^^\ ^if^j ^r tost &a>ifr*iR 

k|I«wW I *BR taaia wtfl ^fijf ^spRt ^ft Riel's Rs^, G'sRg's "qj^f.'s ^ I Rcixi 

c5Rc*i <pc«4<pFD >ls5pjg « <u<i$lfl Sg?t 4 ^Bit ^PTf- 







4mn 


P5®T 


(?IW 99% 
01% 


wc»iji yW <i w»^*i, <j^flAg, 

ija, ^lf&, %?., ^45, 3>R<jar y 1lR> ^vojlR 1 




cm 74% 

CfflfSBlR 18% 

iwi b-% 




wtRffa 

P5°l) 


fJIT, v tl < P*4C*W W, ?RI?R Hws Ws»*ll ‘ s tl3T, 

«ic»tfll v li>lw«i ^lalilR ^JlR 1 


■R^r (gpr) 


VIH 65% 
35% 


wma, <w«iii R?n%, ^r, cs?t 

■®ttf^®T ^.vojlPf 1 


(gl0f) 


^ttfl 90% 
fl>sT 10% 


«n^*toic^,^raw, *m, 




'*Ul«a i WWU|v| 95% 
04% 

^nWCTRilR, 
v|jr»1lRer « 

CTW 0 1% 


5c'»Nklc | 8ffi <qR , '41^ ^oj|R 




24 ^]1^; 100% M 
21 ^Hcat ; 87.5%^f 
i2.5%a*nsr*R 
’SPTTHT «Tt^ 
22^jt^; 

91.67% '^f, 

8.33% vna 

<n^ 


t'oRc'o «q^^'o ^ 



^*iir «n^ « ^sr qi^r m ^qtti^ wt « ^bk 

qi^r trt ~ 5 $m rtcer rRr *i?t i ctictt *n^ rt *n^ tost $*irh, <?ph- 

«ifoic®M t *nft apnafi* Hrr to aa i <9$ to ^stjr ala 9m tost, *n^a >rf^wia 























iPItirc 






t*isn (^iiuw) cwiffi ®wt& i ore* 

t^®T <Hlc.flfl ^Ttfa ^BT 7ft?r I ^|3J®f, «iRT $*IBT 4fa?l*f ^T I ^ R'WlS, « 

l^o C*M *11^ (c®?t) *T^"tt CffC*t^ I R>$p*1 'll ^ ^Ff ?ttw 

*t^«t <xfin 'sli3»n*wi ^R> "531 1 4f& ifR 5 d^ta ^tls «i^*l I 45 S^lih ”115 wls Pi'S*! "ks i 

vm od *i$wl> (n) ^ftuuftuw tor icuco 3 .cu(oh) 2 ] i 

4p|CV9 I 5^T?PT (tfs^fT, •‘PNflHD ■^tST Pl'0C*lfl froft v lfil**<Pta <MC*1 

»li(ii*i i$l^ <jw ftHR pM ftcsr *tor i M (Au) « gtfiNfa (Pt) RI^i i *j«rta <*«« ^DHlff^r 

t'ii^) ^ris&r ®Pt Rt*i 45 ^■®is ^.5t »iI3&i i *iI3&i 'iHw ^miR <h^s , ®w^ 5 i 4li» 

Yiw «rtwt (H) «MHb [Fe 2 0 3 .nH 2 0] I t? m ^T I^W 5515 W ’Itft « 'qftciH ^5lt 

aami 45 45flJ« 5flr mw w\ *rc5^i 4 ^ 5 ® wti 'sifl&m 

^IscH FiP?f5t Rk*w fioft ^lilPil v lEl4'oci 3% »iiai ^R^U'o sfl5 s RPmi «iIchI2<pH ®®I15 535 55 l 

i 5 « 8 




(51% a^l^i 'ilftlOBrH '*l v l>lWC t l)1 Brtl <ftBlCHl 55) 
t&af io.io : t*lte)*l ^15 6 1 ^Rrfl 5ffat 
• olsfC d> i| t11f&5 "It'S 45<. i t5t<P 8 *1*5S ft Ml BTSj'8 5*5 I 




• «!R£]G3$fl!(6c<W 5lAw hfllfifr 51% $55 i 1§lPr5lsJl5 £5»f5T^f*l® ^BI5 £5155*5 I OflFW 

5t5l5^l5E5 t'O'flw <psc'o 5 Ism *Tf I 




tij^i GlW'Tfs 4^. ^SJT I 



1 ^^. »il3t»l 2tfac£l&*f mm ^ I ci#5fi!'i wl^)a Picwi ’©*ts fes 5 ® 

Ifa tffcs 2tpm %b (»uh*hi5I^ w) 4f^ si^® ~*m jm 

PicUa §■*& few 'Q [Deis sdwH OTQ^t^ I «iw $.(.*!($ I cdfi^^T ^ I 






• asm *#Hi*itv8 »uia'»Hi$l3K aj'Ste *pmto a%t atoa amt aftem 

a<it<m‘ia (fctew a»afe*|taia ^ifoRvsiajtaitw 



io.i ^^sjl^ulsrlvi^'t 

zll^rs *lllc4s '^^W' 3 R?t]ft Rtff^ I a^fTW elk'll <.h]P|<P aal^ ^3t a^R 'W I ^8 *iK 

adfvitl? *laPf§ «l^l»l *BT J 1^1*l I ^JtS ai^RR^ N*SC« Ml’Vt'l 4 ®I^PS ’jl’^G'S «llR*^'» *n^ 

af*l«r «| I’ll 51 120-150 W C“ta <llc<l I ^osk^r »(k|l*l aBT ®lt'Q¥f <jl(R I 

ai^sa ato“Ma aaaila aatatca <*r® ®t<f « ^tatft atot aai 

'aulqfllftiila R^Hw saciil'B^lii ^lalPia ato 5% as* w aaaftaw an ^ta&iilBrlvs amt 

am i aaiam 'ajtafttoa, rniasn, ws, fas*, ct® ^®jtf^ ^aI3mi'eri'®<w t i amto i aia?m 

csrf& ^iiwa 21 % ^al^a|ieri\&^6 1 tSstt am?® ^jKjPiRflUiia 60 % ^aail&iM'a^s i toa 
■Wt, Tjcaafita, al^lsr?^ v ilR>«i ftlwrj alSw*® rmM, 'ifa's*® ai%r ^n?f Btca* at^ , i i *izifo*il<Ki i l W 
ala i £aa wMiRa EjUtatG ^j^Pialu l^ja «hbp i <4*|tat ^aatoerlm w 'aul«jI*lRalii at^ 
atsataiai 




io.io 

st^to cac^ cwt ai^$ aa mai^a^s at«at 

m\ ato wit, Pitoaa ato Mat, 

wmtaa aftm wwrt m> ato wn 
ato aatf #*n a«ura aw caPr w4h$ tor 
OTaw aiwkii amt anw 1 Rw&iiii <flaw 
^airoisraftwftaRrmwtPTfWaiaT i 

a^to ^ warn atsar am rot areata* 
aaiafr mwr amr Ra i anwiBM aPt aifim rotr ato 
aiw 1 cMc-9 er»lJ fi»lTD R*f ^ikuplfl 

^sBrnatosttaRamtOTTaai *wR.pa aa ffca ^ t>iot 
I 80 °c ^maia afllmw sftaa amtem aa i ai*wtraa 
M*wk$ H9°c area ataxia s^laaiBMa a^aftf *1 ot ala i 
BP§a aaf& to riot *taa ai^ stcaa aatcat aai 




yttaa ststca 5 ll*i® ataata aiaNtcaa aafD f^ca cat^w 



'ailca I «!iw dfH aal ^ti I 



fea io.bb : m a p al^w alalia Sosiaa 






IPIflH IM' 

>11*WM CTl*T I *Pfl?R 1*1311 SWH 4WM >11*l[^SQ-f> tffig *1l*Wlsl SP^5 W H I 

mts 'twHiiiR, urom, ffamit, ^ utwm wo% ctw 

*ll*WlWHI C^W : J ll*wlcas CTM 1*1 W kiwis'll “9*Sl *t*ll I 

*t. llWbl 'bltlllt'l*! 

1WS ^ipo ctM I 1H*F13W lUgT qf)lCKr(FM C*H®tPf *1l*Wl*l ift 

mtj&*n«sTiisi 

S(s) + 0 2 <g) ► S0 2 (g) 

?mm i ^i*wm ^ wtt, nScnfro c^dSiPmm c®®r 

«iBic«fC*i Pd'Slffi »iH<rta-^-' a ffll^'!9 I *nfisH3f^liRr <i[fl> »ihW£«ta <i|f3|® $*^1*311 

S0 2 (g) + HjOO) ► HjSOjCaq) 

lilt *tJt 5 T <£|f$l'F'^ftJSl s TC®S'VlS e M <£|fl> iiRfl> *l*rt | tiRT'inrs Wlto Ht ' a i'ojw 

ctM I <£(1 SWH sja^JS ^ihR’SRl^ <iiPiM9 iivlkt*i I 'ola)\»l <i|fl> 'Q 4fli*iHI4 Itwts , ItsBT^ 
1t^*^^TO'l55T(3I1C*f^5®^ri flStESf 1ETC* -HlWUH CTM I W lilt 

ctm nuiilta ics nw* nt (so 2 ) w tiw row? r *nfl* wirt « Pm 

(ilsoj •fiHwss*4n«w^wwi 

*1. *lHR*$Gta <flrf3^: 

w dftinn* gtus iw >mchii c^r ^iQuicH 
tvn*H « is ’iflWB* <irf^i <iFFft fffPt >h*iRp®I3^ 

^V5 tvit*R « MfriMc* Jr 

P4R»^|«t»I PNtotHa Rwta Riwuil s*sl n I zlR> a^a 

R^ajl^t ataa* RP|*m t>*t 'il'iRTwRa* <a13i® n i <at 

lirf^s ^■‘tt'iw <pI&RH ftwta awla wtn i 

n*pm nt ®mtt® iRiwm m rtBw is in *rf cf^ibi 4oo-450°c 

loffsrtafls sflltHU it '»jHlI«al s i Phthailtw sfst^c^ ^ v lP«lIy>c'® W erlR'o »ih<f*!a Sit 

- 9 W I 

440-500°C, WV 2 O s 

2S0 2 (g) + 0 2 (g) ► 2S0 3 (g), AH = -197 kJmol" 1 



SWH 

b.<?% 



n i 

8 . 0 /t 



’ 5 RIHT 



<t.<t% 



■jIHh 
’ 3 ®! 
^. 0 % 

jm^y 

\.<t% 






'll» 

*..o% 



awjPr? 

3 ^r 

| 0 .oK 



ibH 

ifc.o* 




5R15H 



i ®rf “iic'sPiii <u<rIs 3 ft *ii»uh*4i5r so 3 ^ < i%iT e t 

^trt i RfositfE ^st5*tt<5,' 9 ii^t i ^sk Rfoai ^sh c#t 

tom c # \ ^ i »«nnpT 450 °c '®t$ni i ^ «imsm<j* *tf^rt5 c t so 3 

551 i R&iilfDc's ^kr ^R f^ 5 ^?tJt 1 i>N 3ft RI2»*ils srj «i^»i Rfo*iifD 
j^hoiR^ ^ y(5*t *wifta ^srr i »sw smr 96% ri w ^sft ^sift^ « «ifei«*i RR*m 5ft qaiftob 
<#^5511 ^sH Rfo*i<p »ijhw ^s*a i ifl'c^s vsM*iI® ^pfK R5&i rrtt 551 i 

Rmm 5ft ^prftosa ^nw <nft cm tot 3rf5n& <?¥53i wit ^pit 

Rh<pl«i 5ft Raft's < ll'0lc j isi RlW ^ '5551 J ihf<) > '5Q<p tiiPitv&jq RR ^5It*ft <PC?l, RT 

«i'oj'a | 

S0 3 (g) + H 2 0(1) ►h 2 so 4 (1) 

^sft S0 3 W 98% H 2 S0 4 «fl CIW ^BT ^Tl5RR (fuming) >!Mpf>iSte«> 3rf5n& TOt 551 l ^TtMt^ 
">lfofipv5fii<p 3)Pivsc<p 'QpiflR RRt55I I 'Qp|*iRc<P ’llRsi ' 3 Tt^T Pill's ^551 3c*j|er*R'fi <wl 551 1 

H 2 S0 4 (1) + S0 3 (g) ► H 2 S 2 0 7 (1) 

f^r >ihWbI3^ rr wi *wft rt Rite rrr ^-fi^o i?w% i ^hPasQ^ 3rfte Rift 
<rtr rr5®t 2 j^ ^5a « Rc>^lQ^ 5511 4 *rj aRm R\st5R w tor Rite c^i5m c^fBR 

»lhf<pSft<P tijf^PS' (7J1R <PM 551 1 *1131 (Rft 5 1^Sf 5.WI C 5 t5 5 T 3jftv!5 C5P*1lc*ll R*R 551 iflW, 

^&I 5CT ^illij C5TM <Wl 551 1 3)ftvb «n^<pflR v lli£ic < P ^&I Rifts iSRa aW5®I *1131 ^R Ra*I 551 1 

H 2 S 2 0 7 (1) + H 2 0(1) „ 2H 2 S0 4 (1) 

RhPpSIita 3)ft\& ; 3ift^, «rhq<p 'Q P^<p ahliiR^ 1 ' 5 k?“f CR5T I 



• 3R<l5cW»fD®M 2-3mL^R5I^1^ ^ '#T5C5TM^I 

^iwicica v i<5<i^ e t w i ^jnjt w w >t^i<tj R^ifD <m i 

• ^4>I5 c'G^IDSm iflR 5 fofb ■ y l'5lPli|l>l ^t55Tt^ft® K1 1^551 3)'5® <PCil < T‘ 55p|lSl »lhI<p5Q<p 

31^55^^ i 'olc°il'olC4 < l^w»p c t w i v tI^*q'ociJi W't ^Mrt w Rte>*iiFD <?pt i 

• u5>GfDSc<i 3RS'5t i>I>ji> f&P Pc?i ‘^c'o wliJI ■^il s if<p'5l^<p ^Pivu wl^l ^ i 

TOWca *ft5wt w i *i®4^wa ^jnjt w >i^i<tJ Rftail5 bn i 3ft«gM5 



J lH*llC'i ^C'O 5.G<I I 
• 5 v iw5i ’fD’pl PrFDs whfDi 
^r^sr^rkOt i 

«l4lt»lI^S'<p «Jjg^ f^5?W W I 



3)p|(.\!55l C^R (3lPl\5, | 0 rl$l<p 'Q P^ 1 <p) 2fWP*t 








IPIflF 



Sfcf: 



M*wiw w^Shu# ^q 

1539 2887 7.86 

n. - 113 45 0.79 



»H*ilw '^N’W ^q 
*. -219 183 .002 

xr. 117 444 1.9( 



i£f^tf5T t'l’f n1j)&Is ^ynsli <wiR*i I ^BTf^T csfcqs smiHmi elaft cG^IESt-s olsfC (PlKfa dcs<p 3lN®T 
<£R*. Rc&a (Sqlyillil <u<HI R*i I 








cpiWM tHwrti 



*. C^T iMSflSMliW WEbMI C#r ^®5T *R!CT? 
^.SWT 

a. ^Sl^inSii c*r P^i***^ staff w ttht- 

i. 'si%t «t«u «if3ic»ri «il<Ki<p 

iii. MM"! 'SlfaWM ^TCST^ 

Ru>s whit j 'it3h>f 

i « ii 

*t. i « iii 

8. (PlKliJ C^R i^llU ■'italic TJ!?? 

^f. 18 vilest 







*.1Wta 



ii 'e iii 



l, n « ill 




<f. 21 



*t. 22 ^Jtrafl* 



^.24^inat 










<t. ■I'StMd 'llPlW <$f5m CWSIH '’WWSfifo PlW^BT^W >11 , lW5f3-$ <£(f^- 

i. «sfsi *R«a-h *®M «i'®jl1^ 

ii. <^<pft> R’^bi'llii 

iii. ^Rsisff 

Rc&s wHTD ^$<p? 

i *L i « ii 

*t. ii « iii i, ii « iii 

<s. so 3 cy 98% ■mwWB^ -iiteciWw lift ctW atBimq^pg ^ TBrt -H i iRteffo 

i. ifll«lt«Hl ^P6 

ii. *tPf CTtPf ai^^Ml^^^csr 

iii. 

ftws c<pHlt ■*il3 < p? 

i i « ii 

*f. ii « iii xr. i, ii « iii 

Sftf: 

i. wlHwttatH ZnO IS was *UlH RltcU Rt*i ^»al ^?T I 

«l^ Rcd^cHs *ita|csiJ ' a ilcsl 5 *sl vj I 




wlt?s 



4iM»i Ami i 

«t. »M*lroto^lNr*t«l 

*t. RUdS m%> 'spt Rftnilt^wr^r i 

c < P9*i «l'Js R«M sl&tilil *il'5, Pi* k pH*i *tt <pcs *ilci to! wil ? *puliM “w I 







<3 Riel's «iP's^ MT<3^It C^1®T I W. 'tHlc-MS ci'^t'q 

?PfRl*^f , *lf^F C®lE^ TjlT* 1»«J ^I'ot.'s < MC°l , i I 

*jp|er <p|c<p *qc»1 ? 

*f. 




^r. 1%sf ■'f^ot.vs R'kpMg'w '^'t <ij^»i^1®pf i 



Tpsfr-^.iRRR-iTr 




«mji* 

c'idjiPtom ^Hbpr 1 4*inns*ii « fcspsm c®*r war «hR*hm*i <hwt i $c®i^ 

^I5 , ica c'®*i ^IfV^lwfl wfoHI ftws < pl^'® fis*T (ii-rlb *bl-»i war l C’Pltw ’IjIms -»ilcH ^lt®ut 

Trt?ri ^iwid ^nspi *&pr aro. win 'Bcswwwj "sre^T i '^s'tsfotr « sit^t 

200 RI*um ^t ^isrow c#r w , *nf5s f^ cstw « ^tct wft, ai^R*^ *um ^t csw 

^JT ^*T (J|«tj?ltW $hH| ^Tlft ^It 33T I §Hl“l| l^f^,, sWaR-p ^TlST, C’fnaJlWl^lM ffcff 

^ ^ ^tsr wm w hmBwa 

Rw*ilii ^ zii^I^ip »i-icnfl left's tops I 




*flwt*lfl»ic'W *reftj ^t#if c®*iwar ^p^stwit^ 



(i) #iMi^pir%i 

(*) t*l(5l%imw> ftrc CTlPfa ReM fliMM WJf ^STC® 1BW I 

(o) rfcSlfislMfl ^j^js -9SC® ”I1 s < i I 

(8) 4tylhl4tf£H4 <rBTft 'Q ttlflfaBM ^JNJT *IBR I 

(<?) Tiwf® e al»^Rwl ftt&fll « ^ tjchj <Mtvs *m l 

04») sllPt^P i}*u « '$¥ fr®|j|si RQ>*il aj^. <4?r ^Nt < WC'® ”11$^ I 

(<0 «*BT MlP®^ iK! «|«HH4IUM «Wro I 

(v) ’IjI-i , t*1cSlPial»i ^*i«il <u«h1ws ^R*fT-'°( j 3 pi i ft e ^wjew m*H*i sjH3T toc* Hiss I 

(&) fflw «uhM»k B i, ^Pitaa zk^R>s 6$N®| ^Jt«Dt «w 

(io) «umcw, «i jilted « 1m aiftoM wx ^jwpfijc© *m i 

(hi) v ll3 wls SMsl xllP5^ jjwjs Jt©h ' s i*^ > r*ih\*i < ? <pl«r spat's 'its^ I 

(b-y m^i^m m*uw « alien cliic*ifl irc*(T *t!^r w ^ibr i 

(i\s) 'Sl^Hi *|hlfts ^il5<p ^"Ic^ »ta>'»i'9l sMN l 






sPflTR 






ib.i qjHlfi 

wtr, c&\ 'q griffs 5irm #<imi ^ 1 * 11 % ^riwt i siiMTOTO to $%t « eMi^R* stfit sitfTO 
R*TO TO wt *ic© i ro ^o tifor « snTOcsfT ^*if^iTOTO to aw 

w i « ®m<ii^ *iR<&«i « atTOs; 

eni'qft « btywww Res RaRUi f*t 5 TN^w ^ ^sws 
TOT WTO *W$\ ^ ^»H « TOf '^■flR<l1'sos 
fcfaf « StlTOs; TO?r TOs ws TOstba to #fl*ti 
qjNTO aR*^ ^?r i \3ftaca* 'sflfirtT TO aRaf&s to 
wifer sjateR^ ^ri touTO ewl^flta wp atTO^t 
sd^tihi c®5T at catfiiPuiiw aR*|s5 ajri afia&i 

Sl&nr ' a blk's ai4C«l C®®f at CHcJlRitosi Sacs «m% 

^*IWR TOlaaaWat^TOajmTOaRf^l 




ISarii.b 



TO 5 ! ^MlRsI ^T ^1% « a#T CTH I Wit, CKfilPtaW IW 
atjTO ’tiTO ^iaiR %ro amta aat aa i wit aTOa ^afit 
apt i caoat%na aTOtaTOa TOt, <ro <1^141^ ^5t TO, 
ftgra caM to i satfR>4 aiuaa aaia Iwt TO^t ( 80 %) i ^&rs 

3I<|R>4 *dlOT TO (7%), CTOST (6%), RSciR « «lftCTl 
RiBaSH (4%), cTOa (3%) TO WITO <4 *lfa atsat UI^TO U1PW 99.99% TOa I mHlRw 
'stRlCerWa ®aR<lR>Cs G'llVblW at WT asTO^sWl^ atsatala I 

C + 02=^2 + ^ 

c + o 2 =co+^m 

CH 4 + 20 2 = C0 2 + 2H 2 0 + 

C 2 H 6 + 20 2 = C0 2 + 3H 2 0 + 4M 



^latR « ^sifTOcaa wa 
^fltaa 'S ■*!% atsnt ^TtW I 4 

*ltvffC<P RRiq <Plt«t Ca*R; 

R^js ^'Rht'i, alia ^fifa 
obit's, Rah obit's, slflls 
aTO, TO afoliiTO RTO 

•aHjj -wit's <ua^b <psl an I 



W : SaaRra 
^blRa ^siTO taR 
4*r i 4 - >Jt B iit<p f^blR aaf an 
cw? 

wHfljwl ^tI'Ii ^blR ^t?r? 









WT'S'IIhH 


WIT 


4lt®ll 


4l3»l 


4t^T 


c’ldjiR^iw 


tot-toR 


^T'oiW 


^ftohi4rtwnfim 






’tJPT 


TO 1 ! 



bb.b: ^I^Hi ffhlRs^f, t'ol's '°(<i'bl 'S sWH^tMHi 

CTO vi||^Qvs WTO (Coal) ^»N TO Wt C^M *UPT TOc^ t^o ^ I «Um fM® 
^srn ^ sfh® «i<i<.*bc4 CTO (Coke) TO l 












?rclirc 






ii.* ClAlftlllCWI ^IW 5 ^ 

C®»T (Crude Oil) St rttijtftsm C®a»r rtlSB 
t^s sAasi+fti « «wjhj 1%^ tes dirts ftwi 
vfilrtlftw smfa isasrffil ms wu 

®n®S •Nfa® ^ SS 1 '«rlfilrtlAv 

rat ^s?t^ ^ ^sts a&siw aftrtws 

(Refining) Srtl SlrtlWlI ^fetlrtS 
c®n aBrtm w ssi rt^lPmirt Riwh 
-^ taw tfcf% w css 

tow sis rtdiiPisiai *dpt, c*rc$w 
(*UlMlPH), S3t*Wt, WUlPlH (StSt 4ll^W 04^5 
cswiPm ss) , fares res, res « falifas i 

ii.«t*ieSift*iii>w Rtesj wu «mm 




fas : csdtiPraiCTssi^is *ifas 



cSi^PramstssM^reswMOO °c ^mtaiRr <rca stss <hws f^site faw are* 

diesis Rifaq ^Wstmt '®f s J 9J r rtre tHuiPfllw*i l<rt®^ wS ssls *p*il ss I ^w*t ■9 # iIc j js sc*ij 20 
°C 'af'Wtoto Au> cadsiPteitwa cs TO an%r «i^»4i*i miw vsw sis csdiiPiiii i i arts i rtdjiPitiicn 



2 'em rtdjlftillil SflS S1W I <4 TOW sAcHiW^M 1 rtc? 4 *1% TOff aiW I 1 $sFC® <4 SJlSW 
si^ipo 5 *^ "^ST CSSStf SCSI I S^flPT ^c<p 'ss^l'^'s <3 PiPr®ltfl 'o( 3 » “pcs LPG ’bh^H 4 >lw < 4 S*. 
awisr^lii ^wS^iiiw <imis i 



diesis 21-70 °C ^atSSl^SSH CSW TOE* CSi$tS (*UlPllPH) scs i rtdJlPtoiw ss<Rit 

5 *w pulls ate* i <4 tow sAetMta 5 rtc* 10 * 1 % TOit ate* i rtdilPhiiws <4 §toc* 

CSERstfacss (StfesfesW, JII^WMM) SjWlR few 4 WM *STS 3 f I 



to toow 71-120 °c smut tos cae* y&tfs toe* stmt scs i rtfciPutrt tows lostn 
stmt ate* i <4 tow aAe*i*tfw 7 esc* 14 sfo * 1 % saw aic* i cscSiPitiiwfi < 4 $TOe*TOift « 

' s <u^r.Is ^st^r i 







TOlTO 



«wr toicto 121-170 °c wriarr wcuiPm (*msnf3^-i : toti 

rtdiiPliiiw i^wit 13 wmiPw toto 4 wro 11 <s tw 16 *tfw tout «nw i 



171-270 °c ^miarr <siw ^r#^s wict Ifewn c^r tot i c^idjiPmiw *i^toi 20 TOt T^cbr 
Cost » I i£) TOft 16 CTO*P 20 *tfw TOUT » I CldilftfllyM 4$ TOtT^s i^srSf 

TOT'tf^CTO tawerklcew fec-W TOT TO I 

271-340 °c ^srniafl w oidjiRtiiiMii ^ tot, <^*r « ^rift c^r to i swr 

^t#fo TOIW •iQwllH. Cost TOT I 4 WIST A)$0!jl4l$M 20 35 TOUT » I 

c<idjt%m 4$ toiw ffiwiiw ^ tot to i 4$ TOisnarr <^r#T^o 
cHcjSiPisiIms ^w oro tot i c w icjjiPiiiic»isi <*it toi ^ 5 wkic©r*i ^hiR ito*. "TOTt wif$?r 

few TOT TO I 

340 °C ^mt3TRT ^ TOW TO TORT# TOIW R^fiM TOT I <?fl5l%rtW TOTOT 50 TOT ^Wlk CTO 
« I^R W I f^R ^PTO TOUT 70 <$& C#f » I C*ldjl%m CtfFP 2ff^ 

R^Rm TO®! froRoo WTTOW TOT TO I 

*S)*MIM ^fSfaTORRW <R RTO ^ttWWTO WTTOW TOT TO ’TO C#W 4$ C*1<J}lRiillv| CTO^ 
RR>S) d^'s TOT TO I 



tf^(QHJ,- 



« ^it^TPTOW WTOT ’ifoo I <*TC® « ^0HIC«H TOTTR 'STtTOT 

RtTOTOTCR (C x Hy) %TOT C5PTT TO I CW; ftcTO (CH 4 ), $CTO (C 2 Hg), 



(C fi H 19 ), CTO ftR (CJL) I 



*l$0i}l4>lTOW SWlTO ^ 'oTC^f '»T 5 t TOT TO I TOT: *|$0ljl4l4-l « WUIMI«11>* ^|^|<>ITO I 

'sulwlwlb^ C'oRjll «ll sl wlRc'8 RJWPm iTO*. RN ^>W1P» C<P*i«1 ( < pRPl<P mPivto) RJTOWTORT 

«UlMlwfD<J> CTW I (WTO: 




GTOf®M 



^TtTOfTO 



TOJlwIwIb^ RWWTO <? , \!j Rt ‘T R*TCRW RTO%T ^TO irM I ifJTOTO t^-TOTO SftCTO R#5, 

<pIto-<pIto (TO 5 !^ ^<P<P TOTO (SRI ‘TO 5 !^ t^-TOTO I 





OT W l^tWT WICV SWUlf W \o|cii4C4 ' 

I CW, fSWT (CH 4 ), (CH 3 -CH 3 ), (CHj = CH 2 ) I 



• p iMf < pr^ ifi^s >ivn 4 in§i ?m «m^p ^ 4 tfc*m "sr#t^ «i»tj'oi ai^ic«h 
^Ht ^ ^Tl •ilCHW 'aiJHMH (Alkane) ^lt ^ I PW, 5to#f- ^PT (CH 3 -CH 3 ), 

(ch 3 -ch 2 -ch 3 ), l^Bd^ (ch 3 -ch 2 -ch 2 -ch 3 ) tsuft 1 

'spiilte 3,l$0i}lvlSG r ls vlsi Plvc 8 ! «i'a'® ^ vlsi 'spfat Rl^C^ oTt^s 



'Stm ^ W- «ul*iftH (Alkene) « (Alkyne) l 



%- (CH 2 =CH 2 ), < 2 frf*R (CH 3 -CH=CH 2 ), (CH = CH), cat'll*! 




(CH 3 -C = CH) I 



Rl^sj Wim CTM PlG*l ' 0 ljhGV* 1 , '°Ul s 'lR s *1 'Q 













vlsi f* 1 vc®l ‘flffi 5 'Q 1 W®H 5 | IvG'o I ^GISGV 2 WR^> ^ ' 5 ffl VS I ^ I 



^l®f: PlGDS Gsl’H^GV 'Q 'SPP^J 

h 2 c h 2 c — ch 2 

^ch 2 

H 2 cr HC^=CH 



'°UIH'' 1 I^,I}PV GSIG’I ^V VS I 

O 0 t> 0 



r fa|j|«iWHj Alkane): 
vlvi l*lvc®i vlvi < 1?W 



< 3 VV VSG'I W i£f^ VISG 1 S 'oisFl^ wl'BfJ'®! 













Al$ClhlWM SIS! ^ I A&GialstfHd ^5^1 WIT fllWT (CH 4 ) I rtdjlPUlW 
Al$0!}lstfM?! ftteW I cadflPlSW fftw ^PR 5 Sflo*T AiSoia islets *$& Wt AS I 4 

S'Sf^ t*tac^Wl “ll'oern* SA I 

81*$% : <MCJ?|P|i4|vj (8& ^5 Al^S stfs »IMl'SWII$'b « ft* C¥tSt A'tfs-^1$-«WII$'b 

AI^I4I^ (fttflS) a^Wt^ll Astfs viWh^ll^ (CO) « H 2 'W 
(C0 2 ) « H 2 as Isaacs 250 °C wnajm ^5^ fscss (Ni) aheMca* ^Aa facs AAltAo wi si^r 

afsstcalscAA^A^AAi 2<50 o r 

CO(g) + H 2(g ) - ^ CH 4(g)+ H 2 0 (g) 



C0 2(g) + 4H 2(g) " 



250 °C 
Ni 



CH 4(g) + 2H 2 0 ( 



4Al^t CA($lR|*llWA 'AlxPlS Allots at^o «IJM«M«1 stoM^lil «tSCAA (pyrolysis) ATATCA ^ 

«ijhmh a^o sst as | ^rpnpBT ctot srt^ffcs arm Atssm cacSiPuiiwa «wr wwiPww to 

^misim AftMMlSPw W ■UMMUrat'o ATAAtA SAt Affot I <4AH5t aSNUBT ABlfl> SAA CAtS 

«uhcsi a^'o ssi Ain 

Wifa Atf : AlAWUlslAC , 'l*l ’i° 1 r il'CA, '^ib'lkA 5 'Q G'ol'O '»IS > St C<Hc’l slA*i S?ATlA i&AA I ^ 1 "^® 

AtePPl^PW AstfA TOIJ1A AftSoWA AW 4A C#s WAt Af^Afto AS I 4S CACS SIS S?ATt 
RI*1<> •a ** 4 ® aIaw&IsIai *IjI^1*i ; 5 lA 3 A'lA AtCA 5 1 awfi s^ ^olAStilflA Pico I Ats CACA 5 Ac*is sIa*h 

to itt ai^isiaa wr wsts Atcs i <aws ^•iiw 'SbiRs s*r ^mians ^Ats i Ats 



aa^t s^f® Aitcgtstfa cAefcws ^ahcs 36 °c i s^f® 
caPt aca caIAa^a wisa^® aA^a a^P>«i as i 



ansa tout 16 at w 



Iacaa 



acaa 






Cft, 



CH 3 -CH 3 




CACSH 



CH 3 -CH 2 -CH 2 -CH 2 -CH 3 

CH 3 -CH 2 -CH 2 -CH 2 -CH 2 -CH 3 

Ci 6 H 34 



C 20 H 42 



AS ii.V 



AAATsA 5 



-183 °C 



-183 °C 



90 °C 
38°C 



-130°C 
-95 °C 
18°C 



37°C 






-164 °C 



-89°C 



-42 °C 
-1°C 



36 °C 
69 °C 
135°C 



343 °C 



csfrowst 



*oi% 



*oi% 




a»HRs, ■»^u*ii'is 's c®fa s^at 



Pw% "sM: c 7 h 16 , c 8 h 18 , CjH^ cata*jjpits siaasa shat a*mrs « *^&sks 1*ia i 































«IJMt4*T>|Vj$. 414^-414^ G 4l^T-*|$CI!)l»pl x t%»t# 444 »|»IMl§| 4TO<I TOJCT *lfoo I 4$ 

m>i>^ toito© «itoR4 RBhihi ^aro to ^ i 4 tot 4w?rc4 ajuifta to to i TOrfro M 
«H*l%SNl 4?tf 4tTO, TO, *n^ « «rblt«« TO* ftfTOt TO TO 4TOf4 «H>tB*l (C g H lg ) % 
TOfy&ft4 4 P 1 ®, (Ptffcm *n^ G aUlPlTO aisWJNlMt&sl TO* Rf^illil ^SlTO TO ^T I TO 
«uI« 1C41»W^TOT, ^jlc®ilc«ri aR>**Mi G ^©t%T Rt<ltol R&*il« TO I 



TO 5 * : 4t4T G ^ltcTO®fTOTOTO *ifo© I 4t3=T « *)$abiierl«M $TO$ TOT TO<f I TO 

4l$M«I ^JlTO TOT I *l$0!al4l3*T 4 «|JHC4H qfcfo* «lftteH 4 TO? TO* 

to co 2 (g) « i^Ofe) fcvig to i 4$ R&to aTO© aftro to, 




CH 4(g) + 20 2(g) “* C0 2(g) +2H 2°(g) + 

^2^6(g) + ®2(g) —* 2 ^^2(g) +3H 2 0(g) + ^W% 

R9>TO «lB>IC | erC r l^ *ISWSlte, *tfre 4 $.C°1 '0|jhG4(.«1il 4^ 4TO TO I 1^C*i C0 2(g) »fl?f ■’lliHc'S 4% 
R<ll® 4141 ^ClM^ TOT CO(g) G 4t^*T C(s) TO I 

2CH 4(g) + 30 2(g) — > 2CO (g) +4H 2 0 (g) + 'sl v Hl« 

CH 4(g) + °2(g) ""* C (s) +2H 2°(g) + 



4 , j^ h^,«h >4|5*<tT, aIik<H G erl'Slii «i^I's<q 4l'©4 4 H <PCJ1- 4©14© 44) 



*jic«ii»h at^TOH: tomiw af^Rtm «iji*ii4i«m tafror i froia ^ Jj4it*iit4si (uv) 

CiHQt-M TO* fTO^T TO f5NI$«IC#HI$'b (CHjCl) ¥»l$C#lMlficTO (CH 2 C1 2 ) 
(CHCI 3 ) g cfcroi^r^ (CCl 4 ) to ftm fcaag to 1 R&to afa arca ftcviw?i 
44ft to c^tf^T wjuT af^*#^ to csrot® arm $413 to i 

4f& f*|44 Rfo$ll <441 4t4 ■ > 1^C'Sf 44 TO 4 I 

CH 4 ( g ) + Cl 2 — » CH 3 Cl (g) + HCl (g) 

CHaCl^ + Cl^^CH^ + HCl^ 

CH 2 C1 2(g) + C^) -> CHCl 3(g) + HCl (g ) 

chc^ + ci^ ^cciy + Hcy 

«ijhc4wh C4if4r a%*im ftfTOt ca<$it4fa4jia fan* toj ^©141435 1 4$ Rft*iw $TO4T fta% 
csFiait® (CH 3 c 1) 'Pmwui snTOfro gar (totoi^t, a^f%) a^^fTOs 

TOTO TOT To 1 'bl$wl«lfllt'4*lt4 (CH 2 C1 2 ) glTO fTOTO, SfeTOlfTO^T (CHC1 3 ) 













tow 4 <l°s (CC 1 4 ) Wft'8^ m 05 %m tow 

wr <o®f i csfiRh^® fwi^? fwi^wm *itor Pwi ctiw cFift*? ^??um i 

Piw 'q wrfw mm i 

wf<&^ ^t Rc<ilw (Cracking); 

' 5 f i J ^ 5 c&Q§> ^fP^> <ij<^,fw ^ht^r 5 ^g 'sf^s *if?i e iw <p*iiw wte*r <w i wt®*? 

gtwrw 3f^ m ^r i swtotffa ^ wm « fiwi, wi% 5m <rw i sw(<j<f^ % wm « fiw 
wwg «fi§*'ic < p stwwftn wte^ i ' 5 i®^f afen?f wfwr ftfto ^ *n i PiRpsW ft% 
IjN **F^p ^itwitos, Pm ^ i 4 sffa^rm ?f¥Ht Pfto 



C15H32 * 2 C 2 H 4 + c 3 h 6 + c 8 h 18 

tpl*? csdPfa ' 5 R 3 c^ j t 

mr<mw ftftow Pr^wt & ww m\ gm 



Ppr PiPf’t ^tjmmh ► 




wt%r wm ^ Rmi«h: PP Pi^ft PPf& tw m (O <mm) « (am 30 °o 

^s*w w P mm <wss ^g Pfft PPi^t sumw^ 's wNftow Pm *ti's?rt gm 1 

swi<i%r wt^ : 5m Pitom *tfw <jfw « «rj mm mm mm\ ^ amtoi ton®R <iw 1 
mm tow nmm to^Tit^ (fflit , totPPwN vsrsrtt® (A 1 2 0 3 ) ^ PiPt^r wit sprit® 
(Si 0 2 ) mm m r 1 ttomts^ m\ ■^ c n ^5 mm PP^ ^it^torPito^ iwffcr wPt) 1 t^r 
toiiPrPr?rN, PtPpr \q ' 5 ff^®R wj PPP 5 <i^ RifiPf i awHt<w titosifww wmms 

( 500 °C) « wrw &om ww csm ^m<?r (C«. C 10 ) mt ^rm 1 ^ Ptom *rwp 
' 5 fJMW i *'l m\ 'SfJfWlC^fb^ (C^#R) ^ 51 1 SlWNW 5 ! ^’if^llWs <i)t 

tow gftm tPt^ «um ^irr gra 1 ^ Pf^r wr^rwc^ Pr^r ^ ^jmw^ ^wi 

^pTiPf 1 wit 5m torn, c’l^rPm Prw wi^^t pp^ 1 ^t ^rr*ow 

^PTlPfW 5 'Sff'TfpRW ^tP 1 ^ Wf KIWI'S Wfj|<rjf^H 'S ^tOSalWH ^tTPT 2 P^W ^?T I C^R^TW^fWlPT 

Prw c«iw 5 ^jmwsi 5 ^P% t©R wM « ?nPt^ twt m ^ 1 

C 18 H 38 -> C 6 H 14 + 6C 2 H 4 

c 18 h 38 ^c 8 h 16 + c 10 h 20 +h 2 

^hjrj mm-. «uiww P% t%wr^ ^mrPi, Pgj^ t^’irw, Pif^ww cw=r tow 

m\ sprRiPr^ Ptw 'shjhj wiwi^P<p qwt 3 >^P>w ^w^iw wi ^ 1 ^nwi^ <[5^ Pr^r ftPi^ ^uptwww 5 

WN QW twpw 'SRJ <3 wpwt *\m ^55^ W^J ^W^lw Wf ^ I ®fJl=TWW WW 5 2 P^W Wl WN 

wm P#£ ^’fiw f^Piw w c’pt ^ ^fjm ’iwKt ^rm, ^ tow cw : 1 w<r 

(it twto ^ 1 



^1^, sl^lilsi^bo^F 




RRTRR 






». (WhfRR 'Q : 

RfeSgR^Wsl RRRR f“TRF i ®i^s iflR# fR-RFR 'FRf fR-RRR RftR iSRS. RRRRRR RRf*fR> CRl'SrT'st 
Rl$(.^lO£H RlRf ^ I iR-R^RR Rj^ i W^ RftWlR^RM> ^TJMRh ^R° filT-R'RR R3? 'spp^ 
Rfe^RRRRCR FTWTtR R?R I 

R 5 . ^fRr (Alkene) : FMpKRsi RR<R f^RF Rfi; RlRR RRRTRR RWJ iR-RFR RTF 4R° R>1<kR*l 
RRf 5 ^ criwm rirt * tf rri wiRfRR < 23 % « rrr wu t^R rt tftfRR (CH=CH) i 

wHrr frIrr e3% rwrj crR R^f&c® rtsrt rr i f^rIrrjr ?\m rr?*s RrfRRt?R 

^TRfRR (RQjtfRRm CRtR 2Ths FFTCRTRR 2f«tR#lR 1%RT®RRR RRJF 2R$R RRt RR I 

FtdjlRlRlFR 'Sfl^PfR ’tl'sW 2fRo CRWlfRCRR ^RfgR ff5lOb£<H (C p H 06 ) CR RTRfRfRRlR R'SlISR 'S 

cRTfRRm ^rnttFR ^■gfwrf^s 500°C wmrzim ^g*r rrf ^g t^fRR ^ frcrr « t®R rr i 

son °r 

Ci 2 H 2 6 — — — ► c 10 h 22 + h 2 c ch 2 

C !2 H 26 ^ _ ». c 8 h 16 + c 4 h 8 + h 2 

^RH^cr FTgfRtRRR ^psfltrsw ^g 5 *® rrf rt rhRpSRjr <4^® rtrt f^lw w RtfR 

FlRlfRR RCR RT ^f«R ^RljJ R>£R I 

h 2 so 4 

CH 3 CH 2 OH ► h 2 c=ch 2 

ai 2 o 3 a 

ch 3 ch 2 oh — — ► h 2 c=ch 2 

^JMfRFR C#5 « RlRtRfRR *R: ^JlRRRTRR RIlR FRfRRRSjR RTRJ 4RR *1J|%T, RRR « R$R 
RfcR 1 FRfRTRR RtRlR'^'f ^pTTRfRR £Rf*fRR>IR R>IRF ^FRdR FGjItRfRRF t*TF RIR^lR RRT RR I 

firIrr rtrr-rtrr Tr-rfr rtrir rirtrIrr«t<r Rfei i rirr Ir-rffr asm w# 

Rflpl# ^?T8 tR#R RFRfl; ^Rt^FfR TgRT I RRR, R°RRf®R 4RR RpRlRRRa FlRfRTRR ^*1%^ 

ftm\\ 

W: ^FfRR R%®R RT RTRR RTF iRferT W C0 2 ( g) « H 2 0 (g) W I <i)t f^RR 

RRT^s RjRRfg \sfR*f% F I ^5fF#R RR RtRJ, RFR ^F#R F%RR R^sRRt RfFW WT^CRsl 
^RIRRR I 

C 2 H 4 (g) + 30 2 (g) -> 2C0,(g) + 2H,0(g) + ®m% 

R^WfWR: ’®fJl 5 lR lr i 'Sf'^s 'R-RFR RtR% t^T R^®T RsTRlWR RT 'SfsRSt^g <TRR I 

t^RlR WNf^TRR FRR-FRR 'R-R^RR ^RR 5 RRRR RfR 1 ^ RR | 
i . ^QSffCBfR R?IR1WR: Rl^sR St^fRRRR (Ni) ^tf^C® 1 80-200°C ^RRWR «fF#R 










RRR ftfaRTl RRR ^Tl=1C<PH RRR I 3'5’M‘f'l*] ^5.C^lt'&rW' t R (Catalytic hydrogenetion) RCR I 

1 80-200 °C TT ^ ^ TT 

H 2 C=CH 2(g) + H 2(g) HjC— CH 3(g) 

c®® tr 5 (rtc® *rr rrrr 4t ROrir rirtcr r^cr RiwlfR^R 

(Margarine) RfRR® RRT ^R I RlWlfRR RKR £®1 r R^Rt'a RlRlp® ^R I 

(Rif^R wtnr: ^jmftR wjptr r tM giffiff «um ri criRr riIrr rtcr f^ferm 1,2 
wrttRiwi^jR^ rtcri Ir&rir wr <gtfrcR?r R<f fRR^ ^ri 4t Ir&rir rirjw 
^ti^tRRRRCf *tri^ w ^r i 

H 2 C=CH 2(g) + Br 2(g) ► CH 2 Br-CH 2 Br (1) 



is. WhfocRii W|R®1: 'STCWfRH CW, tR'RR* RR[ A RTRRTl^tlHb R1RT WlfR® R>rM 

tPrfRR gfttR^ ^r i 4t tRfRRrtR ^ w% rWrrir rir rtwkttcSr c*m% ri cr^r <tf i 

lilt fRfaRTlR ^rr*0W *TRI^ RRIT RIR I 

H 2 C=CH 2(g) + KMn0 4(aq) — — ► CH 2 (OH)-CH 2 (OH) (1) 

8. *tiPr riwiwr: ®h (300 °c), ^ m <60 rirfm) « wj# t*P?i%c\s 

sfltRfRR RtfR RtCMR RttR ftfaRtt RRR RRR I 

300 °C, 60 atm 

H 2 C=CH 2(g) + H,0 (g) * HjC— CH,OH (l) 

H3FU4 

CRRSRT CRRtRf CRtR CW, RlfWSR ®fJl®RRf5®RR RfRtRRRFRR 'ffRtfR fttRCR 4R^ RR^R (tt*\ CRCflfRRTR 

Pre?f f^RRR rtr^ir wr ^r, ®rt 4t fRlRRtt ^rs ^K 5 #^ 1 Ptsrw^ 4 Wm rr rcr 

lilt P&RlR RfRICR WlRC^lRR 3>£® R5R1 RR Rt I 

‘ 9 lpRl^W c t: 

vsm (200 °C) 'Q ^0 rrr (1000 Rigm) wrt ^jirPr ^ rr^rcrr rtcr ^ rcr ^rr ^rifftR 
^ ?&R RR I lilt PfsMfR i&RRjJ ^RR RpfRlR 4R° ftfaRRR 3fRRlRR>RR PllsMf RCR 1 CR 'WRI 
PffaRR 2R^R# Wsm$ RR?T I W ?nf^s 5RJ « W lilt PfelR RTRIW 

RRt 3TT I tPrf^R CRR 5 Slt^o 3PwlR(R 3PPR <R?f I 



200 °C, 1000 atm 



n H 2 C— CH 



2(g) 



-ch 2 -ch 2 - 



n(s) 



3. (Alkyne) : ^Jl®RltRR ^IRR PlWf ^ ^IRR 3?Rt^?[ ^J RR ®ft(R iflR° ^itCRsf 

SRpld CRl^Rst ttC^IC®t'( ^ 3SI ^IlR^(^^^«R^WRt^Rt^#fPfRR(CH=CH)l 



Wl®T^lt?T 21^1%: 2TT^1%^5 5tjpT Rt 1 500 °C ®T3RBn?r Rl^R R5R t^lltR ^3^ 

I Pre^RRR R3R C5R^5 ^ pferlR 2RRl©r% ®13 3^Rf RM I ftferlR RRR ftcefR R^RR 




sRl*M 



mm t«rrtR ^r i 

2CH 4(g) + 3/20 2(g) -> HC=CH (g) + 3H 2 0 (g) + R>H Wpfr W) 
2CH 4 ( g) -> HC=CH (g) + 3H 2(g) 

Pirwsr rihPrr RRRft® (prr 5 ^RftR ’HPT sp^s rrt ^r i RiRfpRm RRRftw 



CRTBTR (Pptsir *nfp c^rr^t 



H 2 0 ( i) 



HC=CH, 



^Jh^ftwn c#o « ?m#s rp : rtptcrr « *rp#rr rtir ^jpmt^Pf^ «ui%r, wr « r^r 

RR^RfR RPR | ijt; cR£R F|R RRRR fRf*Pt> RJIPR#! RiT^R, CR£R <4PIR RRRR fRf*iR> RTMrI^H WP 
m'K ^r»r RjpmtR r^r wvm rkr \ pjpmtR 03 % crHq ?hpir1rr ^mm af% pws pIrr, 
'sM RTHIrWR RjPRlR >lR>*l'sf f<P^bf RP I RTHrI^H Rj^t^lOSH , CRlfRHR PKR P°ZRf®R fRfRRlR 
'5f?*tst^ c t rcr i m*\fa , CRifpRR ppr P?CRf©R RQ^iw ^r ^ (^c^iosm , (glacis) '^sf 

^£R <Fp^r— <Ff^T i3R>4 r*^ fRpf^J CRM ^RtiJ RCR I 'RRsjftcR RTlPRftR , CRlftRs) PKR 

p?criwr RRmir sfRp ^r ^ ^cr r^rr-r^rr-r^rr fRf*tR> crM ^r° rrrsIzr 'Prt < 4R ^ 

(RlRC^Ice?*'! , CRlftOiR) R^ ^CR 4RR R*RR tRf*tR> CRM ^RIjJ R£R I 



riw : ftferrfpnw s^rr ^tr *$ rr i 

H 2 h 2 

HC=CH ► ? ► • 



hc=ch 1 — ► ? ► 



W^oR *lfHt (CJI^R *ltfR *lfHl) : 

CRlfPRCR £®rR Rt *nfaffs g%^o <PCsi PlP/RMfP Rt% SfRR 2 P|as RRf I 'S RP 11 ^ 

^ftWtRfRPR mi ^RR«PR WIWfR CRtfPR SRP CRM RCR RtfRtCR ^R I P^= RftWfRfRR PM/RMtfP 
RC% CRtfPR EfRCRR PtCR fRfRRTR 'SRRSjRR RCR Rt ^R° JjRCRR PPf/RlPtfP <R?fR CRtCRt RisiRsR RR Rt I 
PRRfpCR PP^ Rftc^tRtRR (PTPffRR Rf RJPmtP) PPT/RRtfP (^rf^R PR«f ftfaRR 

\5f«t5)^c| 4 ^ RSRf C^rfPP ^ 3TT I WT C^rf^R PPT/RPfrfP 

^?J I fpfaRm C5lfpR R^t "##R <m P^ « RP^ mi RfefRJ 

RRf ^5f I 

C 2 H 6(g) + Br 2 (gR e t) Ipferr rt (g^ 1 ^ R^f rIrr^r ^R Rt) 

C 2 H 4 (g) + Br 2 (5RP) BrCH 0 -CH ? Bi- (1) (gRC 1 ^ R^f RfRRsR ^R) 

C 2 H 2 (g) + Br^gRP) -> Br 2 CH-CHBr ?(1) (gRJ 1 ^ R^f RfRRsR ^R) 







sMlill 



bVb 



gWmgrg aggjmreggsg ggg gjgga gw aw^ag glhg gar gig i 

b b .<t *iPNi 3 T: gfffws atggr frTgfttg wwi eg w ggnft wfg w egftg «mt afggig i gt 
ggegg gfgga ®rreg i gfggig « gfgga i a-^fog afggwg gegj g>a, gtgig, «ig , eaftm 
4 g o s <i#g gftgwg gggj strips ggj, ema ^imw, gfwfra ggas t^Jifg i 

gg gfaglggag fglwl 

ane^a ' 5 pt??it ^ gt ^ggfgw aaga mg°gj ^ amwa gw ^ geg ^g<j, ^ g^g gaa sifiaieg 
agggggg geg i < 4 ^ fgRiaa ^>ggjj ^gg ^)w> gfgga isgg fgfwgw ^ggggr gp 'g'^g sie^t^fbeg gegtga 

gW I 

-AI M 

gfgga eggreg mama = A gftga eggteg gegtga = /B 

^g^t fgfwgega ^mggj ^ gw geg gfgga g< 5 g wig srfwgteg 5 g^o gfggagag (Aion 
Poljnerisation ) geg I g^ gftgfogae^ Ha *«H ^Tigfgg ^ Wi fge>W fglwgr 

gw i g^s aggggaeg ^m°gi gegtga ^ gw gsga mgg eggegr aga gp ^ wmtfga gg gr 1 

gfgggggg 

n H 2 c — ch ► -fCH2-CH^ x=fgf^ ^gwi# *mg 1 

x x 

g. iPnicsm cffRIwM: ^ew t%f% gw aftga gt am: 
b . sfl^gs gftga 

a^fgg^aeg gegg> aPaa ^gajj gg 1 cggg , ^f%ew cggwtw 'q ggi> gtBit aPaa gt ggggga 5 geggsf 
gw geg gf^® gegeg 1 ueg^eg 5 g gt glc gar aw gar geg mg> « eggegrew a^gj g-g-g-g-g-g- 1 
eweg $«egg a^g i$gs ggg gcgs ^im g*gg gJ>wg egftg I«s) 1 ^^leg agaweg ^wifggs gega®f ^ gw 
geg %g ftgsg gw 1 aifteaeg mfsms ggat, ai$e < piegH '3 gegae®g gfggig 1 
c^lxig cgwg cggg w° gpgf g^g gw catf^g 1 catf^g wign^wt ^fgwg gPigig 1 ^ggfgg gigw gPigw 
22 1 ^ ^uixfegf gw 1 gtgfg grw 5 gwg g^ ^g# a^fw 5 gfggig 1 Aigwg cgta gfgsj ^sng, 
wwrwig, gfgg®?, « ^rrtg c®rgm gfgig m 1 a^f%w grgwg cew g^g;g cgPt af^w ft* 
ggggrgm g?rsgg wa 1 

gftxtg gt af^gs 

gw, giwg, ^g° eg eggegt gigtgt we®g asgt gig 1 aPCwg ggwi gig ^g° owr eg eggg 
Afgw egsgt gfg 1 af^g 5 i^g 5 *ig Plastifes egeg 5 Plastiks ^t gea gaegr gwg 1 

i gegewt gfgsiw ggeaegg af^g 5 ^geg 5 gPieg eaag 'seg'c e^lg gwg 1 gat tgaiwgg gggg, 
af^w ggieg eaww a ^oiea anegr geg aegg tggiw am gg 1 grgm grnig as, egmg, gamg, 
ewa, <Em, «ttf m g^m afgg ^g?g, gmr, gm%, gg thrift gmrfgg mmSl a^s gaa wgj af^g 5 
ggj giggig gar gg 1 







hW 

a am atftft gat aftata i aamafaaaa aPmta caiaaa taeaa £afta> j a^ amia waj atftft *mft 

wfs aama i wmi ^aas a^ aea aftata aft« aa Mt csis m^ea meamta aat aa i 

wprmf^r^ am<t farna §a *«r faft£ mirnfam, mimftatt^, mimeaaaa, malma, 2wa ^fttfsa 
aftamama fafamta mtajea atf^ sm^ amt aa i aP$a « w Maw waj 4 w tarnta eaojtfaam 
CSfea 5 ^aa 5 amt ^ ^aaf caeftftam batata caea 5 3 ^s amt aa I 

ftaasfta <FtW: aeamteaa aftmfeaa ^1W fta I 

CH 2 €H-CH 3 , CH 2 €HC 1 , CF 2 €F 2 
caif^R ftattaeaaatt® cstteaaeattfta 



aftata sm^fta a«m ftea* 200 °C mtaaisria, 1200 antmea amtat m%e®rtaa $afrt%ffs tftfteaa 
aftata aftfta aa^s amt aa 1 <at aftfstea mfaa 5 afaaiea atatajs? aaaa ftam atea 5 , afaateaa 
aaq ^3 aaaka 5 am ^aa caaaa a^f%a aa 1 afaftaea 5 fan aae^a afafta ( Bfiw Fhsity 
Polyene ) aea i wt-ata aataafaa aaa ftaata (ferl ggier ) astaeam tafttfte^ meat? am mta 
'q area (60 °c , ^ aiimea) tftfteaa aftata aftfta a^s <peaa i 4$ aftftea atata aaart am areas, 
^e^s aftaieaa aa^f, aaaRa 5 a^aatsma^stea caft 1 atafaj *itat a^ ataaa aftfttaa ^wi ^ftr am 1 
^ea> aae^ja aftfta (HEfHigh BisityPol^Biene ) aea 1 

igaafaa 5 fafameam maaar m 1 ^ a^ ^ea aftata a^a aati aftmiea* a%saa aftataama (Condnsation 
Polpierisation ) aea i a%m a aftataamea atataa^ mitaftr^, mimeaasa, mjtfaa « 2 ®ta ^ftssa 
aeatata %aea ftftmt aam 1 aftwt aftataamea war aeatata a^ ^saia maa atfa (H ? 0 ) 
aaaa v^t^rrte^a (C 0 2 ) ana ^3 mamifa^ ^a 1 eaaear fa&'aea^ ^ aie^s aaeaa aaa^St^w 
araam ^ fafameam ^aafaa^ a^ ^ea afamaama at 5 1 aia ara^s a%«aa afamreaa mm mrtaa 1 
^ wra, area a^raeam taf^rlws rnm^ar wttaaaftfaa 5 ^ \srtmjrfaa aapaeaa area a^ 
^ea artaa ^aa^ ^ea 1 

nH00C-(CH 2 ) 4 -C00H + nH 2 ^CH 2 ) 6 -N 2 ^ {OC-(CH 2 ) 4 -C0H?(CH 2 ) 6 -N-} n + 2nH 2 0 

atff%a 5 afarniam^a (#ra, ca^ealw « cari^a) a^l«aa afaareaa Samaa 1 ar^f^a 5 afaara caam, 
ca^wiw, faea ^ar ^sfa amt ata tw ^ta 'Q ataia faea ^st ^sfa amt ara at 1 mstrn at^f^a 5 
afaarn aataa 1 afamia (artaa, afa^ta) faea ana® Ma, aft ^ate^a am ^a amt aa 1 











< #Rtsra' :: rrsr 


WMOT 


’ifwra 


Wt3 




CH 2 8H 2 


WBf ^f5r^ ^rr. 


?flP5<p ^Tffl, s(|P5<f> t*f5 






C5^ 




’ifeatf^R 


CH 2 €H-CH 3 


wsf m^r ^n?r ^t. 


Sfl1^5#f, 3tf^ 








C^I^T, 






<5w$ 




’iRRj'il^'icsprait® (PK^ ) 


CH 2 €HC1 


5c t^, <£r?, ’(f^rpra 


’itfe ’itt’i, 






^PTITI ^S5J ^51% 




’iRcwilwRsitf^f 


CF 2 €F 2 


•S^P5-9 'S 'of 9 PT5 




(PIE )<rtcS*FR 








*Tt%R 


HOOC-(CH 2 )x-COOH 


WW, C5^3^,'iT5I%l 


^faR ^Pfs, #f, %w 




« h 2 nch 2 )x-N 2 




gi*t 



^ bb.vj: RR>Sj *lpRlCSISI *R 'Q 



*f. <imf^ « Rsf^cv® sip&m* sMstown: 

9f^r 'q % ^#r^m 1®%re gf*wm (*nf^) gt i rwj ^ gf^wm w*s\ ^ 
(coss link ) t*R«T g&g <R*i I <4 ^Msl ^#WiW gz*IT ' iC ff^P c 1T^t 

*lf&s I iw 9 ff ) f<Ffl t*l<P s 1>j^^ RWJ gg=T '5ff^f c f gsfigf ^5^ | f^t^M <£Rsf^ 'Q*IW 

fg£5T 'SffWR <MO® ‘'ttCST I WT <4 Wt^tTT g$.0&r ^F'EpTffiFs , <tt<FPFTf <*R° ^oH SfCSTR 5 ! ^MCTT gf?J I 

4 ’fPwfjjw grwmtf^ ^ i oifoaftfog, pc t^#t i grwmifSkw gm m 

gm 4 <r fgf%g <*§?:« <# e Fa wr gm i ftfm sm*® *iPt ms t r & I^fiw 

rwj w^nff ?fesiw grow \ 

$ qsrc^i gRRRmtk i «mrfiFifiK atf^p, errwr?frf^^ ^ *tw 4 <r, gg i stfmg 
^rm wrm gf^Fs i $ wpm gggg sr 9\°^ cm, c^ «!wm fenfw ^ i 
gpRp?#° snPim^ ^<riw '5M i£R?. ^rtw wgt ^nrr i ^r^gi^g g s r s 5j*R cg#©° rptrr 

ggt ^r i ^rRs«f: giFFFrtt^, am, ^fam c?#r 4g°st?mtf% 1 1 

■f^P^l^g ^Sf: C^PJlW gjg^fg ’rf^Tl^TW^ 5 5ffWfSfrf^^ 'Q «TfOTRP#° liff^rf CS|f«lf^5M ^ I 



g. ^lifiN *tf*wtg gt writo ijc^jji gfg*rt 's «igf<!gt: 

fg#g fg^gmgg *isi ^rmr ^ <#snw ^ sfrf^ wi%r g<^M -mus 

^ i ^jwsr ^rc©f ^i<[^s ^r^iw, am « *n^r M gc^nsr wm^tm atf^c^ g^j wrm w 











bV8 



fggggi; i aiPsegg tg% MM&ig « ^ « gr^g Mg afgg^ aPSg^gj 

caro i aif^ gsg ^rear aisgt gm, vsr ^g ■=rf, giamU^ agree! grea tgfeir ggg ar, g^ew gg ggg gig, 

fggjg ®igfggrfr, 'sww ^m, g^ew afggsgegiaj, ^gg^rg^gr gtgt 'aMa^ ^r at i 



aif^ Eiegm ^reggs ®jfggr ag^eas ^g s^gis gegeg i ffiga afgaig gf aif^ arnica* agm 
WfJf M RMlfervs ^g at 4gg allegata 5 Tjfgvs g>eg I ^ffwlga aifflg 5 taigR gif&g grmeftllgr atgt 
fleaM^ ^g fw aif^a 5 ggj gmsflgr ami Hegtfw ^g gr i 4 w arfg^ea 5 gg gregifFeaewf 
(Ni-todgradte ) aarst gea i ^7^ cwus aifa^ea 5 tt%eg cm wt ag mre^ flgt^ elmr 
(^ftegrcsH MatM, ^maf^aiM, ^fesstw^ gmrgtM) ^aa^ aa 1 $ w ana g^egg *to gamtggs; 
Hf%^ egreag ^ w 1 g^area Usa^aa ffla afaaig Ml a^ge^a at aaea ^geag ^neaiea; fgegMg> 
(Photodgradbe ) ^g ^gg agg^ta® ap^Mf^ieg gj1<KbRiai #gt<J aM felfe (Bidgradhe ) 

^?T I ^eaaea 1 giegiaflgig ge*T I egflg^ia gieaiaflgig 'S eaea 5 g>eg | tilt afamig # 41 ^ Wti 

fcftfe W 20 eaea 5 30 ggg aegi^R I afltatgg -(CH 2 -CH(OH)-} n 4a 5 aaag aHaia amt 
gpraFsiea grab's ^g ^gg aifae^ g%fs ^ 1 afatataegg atfae^s gg%r«l n ^g mreag ^ag tg©g apeg 1 



aPM aPmiaa^ca 5 eg geamtg amt ag^ ami ag #gt*t[ i ?figffg eaea 5 g^ a>eg 1 ^e^ #gi*ii 
'sfiarfag am, ^agfaea 5 awarea He^g 4% #an 'sfiaifa fgeg ^ggffw Hgj3, ?PM gf *m a^c 

<fw^s gratia ^r 1 ®fam®r% ?PM gmm gt ^ gg°s gig^s atf^ gglmig (S^ing ) ^ 

^gMi ^ag Ffa <wioif gig 1 afgege*fg «i?pngj g^ge?t ^f3jg ^ie*fg ^ag Pi'»g^la v of ^giwt aegisfg 1 
^frf, 'Q aieSg ^is ar^fw %*fg gjg^fg gMegt eg?® aieg 1 gtggfegg*fg gift ^gg, ^aieg ^gt « 
af5 Fiegg amtPf egg^t Fig <ra ff|g tog grg^ig ^tim gig 1 fgflaitg « ^mMPfgm ®ngigegg aM 
>ag° ^giaie^g ^1*1 eaw ^sf'sgfegg gjst Mg ^eg ^ia® ggfegf ^g 1 



ii.'b Atoi<M^ 




's Mg sill's 



ea^ifggregg agn ^aimg ^itMgggg (^imeg^, ®fjigf%g « ^jfgg#i) 1 ^itwrgggg eae^ gg^g MRg 
Mg cgM a^ gsgr ^g 1 ^itwrgg gf ^imegjg wrresRgg grea fgfaari ggg ^jiggata 
^ga^ ^eg 1 ^jiaflg ^i^iw egigiMsg gtea fgfaan ggg ^fjfgggta egtaiM ^ga^ ggg 1 ^Tig^ita 
^jiaiM eaif^gig ^itwwMsg w% ggeag area fgHang afga^ gg 1 tga^ 

a%a# wig^ (K 1 Cr 2 0 7 « H 9 S0 4 ) alar wiHf gwr aaeg ^jmfw^iM/tlMg ^gg aggfto® Mg 
^fgg® afga^s ^g 1 

ICH 2 -CH 3 + B 2 -> ICH 2 -CH 2 B+ HB 

jch=ch 2 + hb -^ich 2 -ch 2 b 

ICH 2 -CH 2 B+MDH ( -+ ICH 2 CH 2 OH + I*B 

ICH 2 CH 2 OH + [O] -> ICH 9 -CHO 

ICH 2 CH0 + [0]^ICH 2 -cooh 



IC '®rn=i<pl 5 .®i\®i<p 

=€H 3 C 2 H 5 -, C 3 H 7 - Mifa 





sMlill 



hV<? 



mtw : minfmi — t-> mimmmi — -> mip#rntF / fmfti — t-> £wi ^Im 



<iit 9 Krf% mwis mte^rmii <mm ^Ttmmsm, 'Q tm 4m gp^s mit irn i wf^ 

4msi ^jmfmi 300 °c wriaira 4 <r 60 itima w%tmmi <h 2 0) mi 9m\ mei 

'iTHemii'i tSiii mei i 

300 °C, 60 atm 

h 2 c=ch 2(b) + H 2 0 (g) » ■ h 3 c-ch 2 oh (I) 

hL 3 rU 4 

2% Hlfm^tim ■3TPW5 (HgS0 4 ) 4m 20% mlmSfim 4tm5?r (H 2 S0 4 ) ^Ttimfti 

(tlftl) *11% met f4mtl m£I ^JP#^>5 ^31^ m£I I HgS0 4 fmTl^ Wtl Pt^CW 4i inmi 
f^mTtfmm mit mi I 

HgS0 4 , H 2 S0 4 

H 2 C=CH 2(g) + H 2 0 (g) ► H 3 C— CHO (1) 

C’TtSlfmm Cltm 2ff^5 minima ^ mfl 'Q mi Itll '5|%®R Hit W% mid tm#m cqf^ 
mil 

CH 3 -CH 3(g) + [O] CH 3 -COOH (1) 

CH 3 -CH 2 -CH 3(g) + [O] -> CH 3 -COOH (1) 

mfjHcmlm, 8 !, 'S ^Picvsfi <u<imj*i 

^tJhcmlm, 0 ! : flltll flltD iPTtlfim Hfef I llIHl ^PTm 5 ®r^TT iPTfllim 11 $ 2 P^m mi£m lil^s mi I 
IfUlRm t*t7^ ^ItH Clem ^Itlfim 4fm , PtR>£j £WI 4tm5I 4'lltl 2 P^m mit mi I ^IHlCm IlMm 
itifm^i, rnmrfi^f « Rre?t gtm 5 %mi mmti mei i m'lffiSfDmTti m®i titmem fc*«r 9m 
4m cimf&mtt® dittos cm% &sm mit mi i timii 96% w%t giiem cimfUmttF 
ici i ci mm ^ititi itfiem gi%t n «kw ^imi jj%sjm mi itimti mit iti i nifms^ Rte^s 
titmii utim wti mm i itifm&cxi turn uimteii ^ mm mit mi i « itu 9m 
^hj t*te^ c*imfbmim^ f^tfit? mrRj fiitm citei fins? mi uimti mi i 4em cifetwcb^ 
fulfill IW I m& 41° IF§I £4l mtlf 1 l 4 1tfl*t I 5 !!! WIT ClfelMCb^ PHfl'C Uimti I 5 !! mi I ma^lCI 
itfwem ftitu ^m% ’tfim^s t^wm ^fBi tmm<s ^titfirn’t imti m\ i etrtm^m (Gasohol) 
ami ^Htfi c^m cartf^n mi 10-20% turn ISi^r® Him i 

CH 3 CH 2 OH (1 ) +j0 2( g) — > 2C0 2(g) +6H 2 0 (g) + ^sN*t% 

ilfl? (FH, H, « ^5l) clt^ Itwi (Fermentation) afmitl 2P^® m\ ^1 1 ^FtFf 99 

9ms ^awfF ^iiti fFSt^s cit^ afmiti 'stTHcme.i ctitmt) atsit iti i ifsmmu i*tm 
emu emrntfiem turn gp^m mei eien Ft%n mir mi i ^iMeminem ^tmtfi f^mi uirni 



mit- , imu- cs>' 5 t— b oi 










w ^gfggg tgg m wi ^ggfe gtgg*7g ^5^ gtgt gm 1 

wi®#^= ^jigfMtreg gmig ^ft^twr^ gprrgflgs *im<r sp^b gsgtg 

wgj wimfMt^g g^g ^Fm gro 1 UgHJig gt ( 40 % ; ^iw^ %>rcg , 37 %; 

«g %»r«) g#g ggggg* 100% w#r geg gm ^ gi% g?<m ggig wgj gjg^ gg 1 

^jprfMM cg^ gflgigg^gg fgfggrm gtfg£ggT Ml ^gt gg 1 1 ^ ^tgfgg «g 

(ftgRJPT; HCHO) W% gggjg s# t^K yftg ^Bfgpr <^#R ( Derlin) TO* *tW gfong tgg^ 

^?r 1 obgPn gfogig Rw cBTfTsr, wftfl° g>Pm, gnR ^sjtfg 'sMg ggj Ml g^gf ^g gt *$z<\ gg&s gFs; 

feiMl^t^si s, 

u y 

„h7-h ( 1) ► [-o-c-] n(!) 

H 

^rf^rsnw ^<5170 ^^ir ^rr^ c«jw ^iw ^ ^^grcgi 

(flgtgjM) « Mlgt Ptw g^»gg gfggigggg Hfgsgig t^Hgjg 5 ggigfMM cgfwg 
(cggtgttg gfggig) ^g gt ^psg M, gfpr, gg MnH MU <wos gtg^ ^g 1 gjtgigtMM gtgg> 

gwg #* sf^b <^b gmg ggt ^ 1 

Mg ^ifl^ : Mg ^<1 ^Piwg ^igig gl'i 1 Mg >gfg© gt*jjggg gigitcgtcgf^t ^gtgR 1 'gtggt 

cggg gg pngCj^ , (Mi dlgtiiflg* <gf 5 M , gfg (ggglM ^fg^) , <4g gtcg Mg gtgfg 
%?rcg ^ gfli Mg ^tag gmiiflgt w g*gig wat gfg% ^ gmj g?g^ ( Food 
Preservative) %geg gmtg ggg ^g 1 t^Mflgs ^tlcsg 6 - 10 % w%g ggg^ %cg?tig g^g gt^t gg « 
^wm gsgg^gg wgj gjg^s gg 1 

Mg ^tgw cgtgj's gfggiggsgg flRwig stiRS^gj Ml g^gf ^g 1 girt?, *ntfe gggsMI gsg^ gjg^ 
dlflfgg (gfg^i# gw gigtgflgs ^ ^ ^Tig^mg « Mg ^fg® cg^ g%»gg gfggrggsgg fgf^gig gfgjw 
2t^s gjgt gg 1 ^gigg ^pgj ggM^ftM® 'Q (Tsg wiftg sn-jFsg gflgig ^uigggg^g « Mg cg^ 
gf^ ^g 1 ^g gfg^n#wi ^tg® fi%t fgg fgg grt^ 1 



n HO-CH 9 -CH 7 -OH + n HOOC 



O 



COOH 



r vj u 

II /=\ II 

— C— ^ >-C-O CH 2 -CH 2 - + (2n-l) H 2 0 



^g%3^ wi#g gpngllgs ggj Ml gg^s Mg <s{m gjg^g ^g 1 



1^1% : 

sU^sg ^tTPT, C’lcj^lPiglg 'Q gg«il gig^lcgg C^hH: 

giffgg gjm cg^rlggm « gggm ^ggg cg<?g ^ngggg, ■ 



^gj^g® gRg 1 





sPTT?H 



«um « wn c*\m wit ^Sw *um ^ i IM®er «um i ] 



’llsiw'lw tnP5<p 4jc<u?i »iH^'s «ii»i*^h : 

-W C^F=TIW WlTT^ft, UlfSiN' ^ifDw CW WN£=T <$U5 'Q ^tlMR 5 

f%4\|<sEsi <iwt twnf^ fwi i 



i i .v 's c^tc 5 !^ 9 ft^N 5 j<pfi c t 

t£l ^*rflC?T ^1 (31 W dfM <Kas. Wlw ctM I ctl 5 t 3; f^ 

4<r ^ *mnw w^rt# ctM ^ ^r ^jf=w 

<PW I ' 5 fl?lf^ 5 <?JM «fl^ ^IM 5 1^MI'§1 4W I 



Pl*H% ^tW : ^fsWfl^ I 

f&^t ^s?r = ®rmf^ « w?n# ct ’irsk^ f%fe fwrw ^ cffatw toj <ttfai wr 
^nrr i ‘Kfci^lU 's ctM Po Pf^ <k*i ’It^j ot#s i 






<I^P^Il>Pl 2Tjf : 



3 «rn *1. 4 wm 



*t. 6 «m 



^r. 7 «H 



4. f*Hdt><q CsJfpFI S^FlsT ®TI=T ^fel 5 ^4fN <teiOs *ltCsf ? 

C 3 H 8 tt. c 3 h 8 o 

*t. C 3 H 6 0 ^r. C 3 H 4 

^tt?l?r Rfoill C$l^ V5 'Q 8 ^ ' p ft'Q : 

Y «Tfsi #1 ? 

^.1,1 -wrt^rwT csiR’R *r. 2, 2-wft^rwT csrrc^’R 

4. 1, 1, 2, 2-c6to^n cani’R ^r. 1, 2-wit?gtwiJ2fif 5 K 

8. ‘ X’ ctH5 

i. ^rwtsr ftm\ ot?t 

ii. sttf^frolsios ^ 

iii. Y WW ^sj ^tPri 










SMI*M 



iMr 

PlOW Ca>Hfb 

a 5 . i 'Q ii a. ii 'Q iii 

a. i « iii a. i, ii 's iii 

b . aiPia ar w ^t»t a°ssmaa wsua 35a afaaisa ^a^j i ^ cata* fao>a fafaaaa tana 
^aa^ a 5 ^ ata i 

aawtta (^latacSw « aitacSw) ^awfta (wfeaw) 

ia> ►gtaaw ^aiaa 

h 2 o 

a>. catBiPiaiwa aafa batata ^ ? 

a. ^3Maa^ ^ra?rr ^rfgs?! cas^ t^rmr i 

a. cata 5 fataa a^%a a^tat ais i 

a. ■*&&& ’atgca fraaj^mifaa fa<^aca« amcaa a§taaf f%$aa aa i 

a,. aaraaaa ^a# aiiaca 5 i cata 5 iii tafaana ataita fa%^ aai^t afaa^s a^ aa i 

1500° c 

!• 2CH 4 >- HC=CH + H 2 

ii. I I('=CH + HC1 ► CH 2 =CHCI 

iii. „CH 2 =CHCI polymerizalion > I CHr CH 1 

, C1 n 

a*. afe^raaaaaa^aRa? 

a. c^afw^ ^snr^^rc^rf^ ca^a? 

a. ii a° fa&aif& caaa aa^aafafaarfaiiairaa i 

a. Irtca* aaa Rfforo aflafi> ajaaia a^aacaa awfaar f%$aa aa i 




w wm 



#<rr ?rrr 

Rt«?lR'iE*f 'SJvsM WRfe TR I <FJl=#BrN RlRft® tw RRFRRT R(RCs, RSR ^[RRt f 2 f©flC«fb« OTSRf ^(R^ 

rc=t ■sn^ c^s «n RR55 i 'sn j jww wit "rr^ wif^R, ^trir rrr crswir! wrn Rt ‘'Trfrrr 

i&RTRRRjRRf RlRNP^ mi I 'STIRRER (^•'ll’+H SRfcllerM RN^s R<M RPTRpi^ RRt^f R^fisRR RR I SlfoftH 
RPTRRRR RRR RR '»R® 5 f ' 5 ffRR[ RRRR C“tR RRR ^R's R(^ I ' 5 R s TR'iR RH 1 R, SfRTRR RN§t, RRtT ^ARc^ 
RN$>s ^si-flbHMl 5 , RlR «)<p>l<q<p *Rf$ ^sJlfR 5 1 < M$ RIR 1 rP(<p ^RRTR I ^TlRRlsi ^<W RRIRHR 2 f*lR 
^l=#R RRR 'snTSTsr CRfl Rp (Madam Marei Curei) RRIRH CRRRR Rp<FlR (Novel Prize) 

^pra 100 w rrrh ^ r#® ?frrrrr rrjri (iupaq 2011 rprrj rrirr 
w %?rr rirr rrr i ^r sf^Rm Irrr %: rrirr^ ^rrrr #rr ^RRRRiRRt ^shrrrr i 




4 rnM «nfr dw «- 

(i) ^rr rrrir r#rr rrj RmliRr rirsr, « wa l^w rrr® rrr i 

U) ^ SRRR RlRStsf $RP#H5t pH 4R *$$ R^fat RRR® RRR i 

(vs) ’tfg^ ^ i 

(8) f PWM Win RRRR RRST R#R pH RtR tRR^R RRfU® RRR i 

(<?) aQ>*jt<«c%r $rir rtirjt rr?® rrr i 

(fc) f%RF RRTWR iSRtR RTIRJT RRTCb® RRR I 

(H) RtRRjf^RS ^ 7f «ic<s C®fCT •sf fvsxpfl 2|V5R RflRlf < PflC's RRR I 

(lr) ?IM#RS 5RF RRRlR RRR RRR 2 R^o RRF® RRR I 

(cs>) Rtfi>, RtfR « Rt^RRR (RTRR RtRRjf^Rs tfCRJR RRtRR RRRR[ f<R(R RWR RRR ^RoS^RF® ^\o|»jvo tRtf® 
RIRRI 



(bo) ^RWJ RCbvoH 3RJ RR?RR 'sttSR SR’fa RRR I 

(bb) ^RWPT^fvo RRflQRF RR 5 RR 5 5 fl 2 R 2 R*R RRR I 

(b^) Hf5^ Rt^SRRR 1%^R taRTf 2R*R RRRbo RRR I 

(bvs) RRJ 0^RJ (Rf%°s ’flvSvbl'CfRI ^fWf RfNRR RtRRR (RRRo RRR I 










bsi>0 



gacaa a® ®Rgtatgia ga ta^ i g®at° ®>fg wta gag giwt atgjgialt wn amt am at i arg- 
af°g ^®Tlfg aaa 'S 33 m fg amla ®r«ij Pl^<P“f (fewgia) amla Rmt ga I Cam 5 , at f*fot CaggfSRla Waj 
cafag gt^wia amta amt ga i ^a^fegw at t®gf^ atatcaa ms caaag’fe at gcgt aa i 

i. ms wt ^t w\%m <asiife Naci 

gtgcaa ’fife gfgw gfaatcg ami gag at cgtfwata caaattw gt®?® atm 5 i 'atata ^ge© aferca cgtfwata 
d^latt® gat*® ’rfWRR ’ITSTTf ata I 'SffgfWW CRR Rgg t5*I<£C s 1SI g^Cga gtfa CRtR 5 gag mag 

aga I 

fet% ^1W: 

^a# ms m ms mm gatga gag t®fa am i ^a# <fe agcgt afgfta fgfe ^a 'saa la^Bt gag 

CRR gtS I djfDCR giatfga CaRR Tit'S I af®ftg gggtg CJjC® la^bf gag (Rig <Ka giat fg*t OtOT gts I 

gg* ama cga ^r® caga ®tca atfa at acw i ^ma ga> g*®m arjcaaR am i 

• aaca^cga f«1fe ^gga atfea gag matga (feg mm4 c^rsrm aragt aim am i 

• ^a# ®n®^ m fe gatga s^ giat aacagm am i sss^'q mama faaag gt's i 

• ^a# ms ® iferrsr tmarmra ’Ktffe (%t agaatara aR§® ) afetfa® gag cffe^r hi ) 

'Q ma ^a# arcs grama gag (cot 2 , MgCi 2 fe® e) afecg at®tca t/©fga ma 
mgs i afegmaa %%c® gacaa gtfef aa arm am i 

catfwatg gag mncga affcaa tea ci fait ci>a raftat ^aa am i ataia gag ^twts caffwata cagartw taf^ij 
catg a>^f®(.® , ^aa PiTm, grata f*Rm ^a° aga a@?g f*Rm a° ataa amta maj ara^® ^a i 

’ft^&ta : NaHC0 3 

c®tarttga atgt attaa ^a 5 ^ af® 2 fmrt®F%f batata caf%° at^ma i cam 5 at f’frt c^Fiatcaia waj gtaiaa® caf%° 
afea ama amt ^a i caf%° at^&m ^g batata <wt cgilwtg aaacHb i ^at ataa , ^fjtcatfa?n 

attg « ataia aaa ama aaa carffe fes§ic®ra msmS a^® amt ^a i 

caifeg caaafea aa g®^ gaatm gtta amr i gttaca 5 'ajtwtfaat atat g*^? amt aa i aaiafgata 
^lacabca 5 f^at ataa) 'afaa 5 ®taaimta 000 °C) ^e 5 ® arnmr ^a 's aaaa ®i'$ii5.® ^aag ^a i 
^Jtcgriaat g^ gfea ar:aj aaaa wit ^rsnt® «uig amt ammr ta^faR® fafamtfat g o safl® ^a i 

C£0 3 ► CO + CO 2 £) 

tat aiaa tg aaaa wit 'Wftw 



aaaa wtt mnt® , ^itcatfaat « aifaa fafamia ^aag ^a ®fjrwifaatg ^femsta ^rfe i 












C0 2 + N 



3+ H 2 0 



N 4 HC0 3 



i rrs pnfform <3Rrfe®w Rfemi c^rffwrsi rRrs- 



>iR° RTlWlRsJR CiRRt® ^5T I 



N 4 HC0 3 + Ml MCO 3 + N 4 C1 

cRf®?rm ri%# 

(Rlf®?TR Rt?m®R Rl<Rb t<Wl 5 1^[t 9 f R^oRP'® I C<P=1l > Kl<P R2R RCI ^ RWlW WR® 

<M ^ I 




C^C¥N1?f : 



CRCW 'WTIW RC^t (RRiSJR ^I^Wb (mR 1 ^ RRfc?l tg'Qffi OTQTft ^ I (Rf®*JR 

R$0^I0&H Rl<Wb R^lRr^s (7Tlf®?rR R]<RHb , Rf^f Rt 'SfsRt® ^3 RR ^ I RfR? Rt ^Wft® 
RPT "WflW ^pO PfeT R?J I 



2NCO 3 ► M 2 C0 3 + C0 2 £)+ H 2 0 

(RlWfa RRRlb 

(Tfriwm ^tostra^ rRrR mco 3 wi wfim rtrr crt i rt wnm «iR>R-$ 
^Rf® hci ^?r i mco 3 <£$ srRr® w i 



Rm% : sfR* ^ rw®ji rjr^j a*m RRrR 9w i ■S^pu mco 3 «n^ ^ 
iiit # RcmRcs ^ i 

r%® r cwtRc® *rRiR ®rt wr ?$\ 4 ®rt RRr rtsj ^ \ 

t 5 ^ OT“tRRf ^5T I iflt R^R R&l WTf CR^t RTf <K*1 ^3 RRR WPRR WTlW RTf (3FPRR® sfR^ 5 1 ^TFflW iflt 
C¥RIW $(RiR *HR® ^SpR I R®RRW ^f%C©FPT5. ^SpR RR RT?T ^sf^Rf wtt 'SfWft® ^tJPf 
w i R crirc® rt^bit w 1 9 fi^ *[RR® *iRsrfc*t om$ rs? 's<^r rR5° rr ^ i 

Pm*\ w ^rm wr ifiR c^mt r*t ^ i 

C 6 H 2 0 6 + 60 2 ► 6C0 2 £)+ 6H 2 OI+ ^f^f% 

Hwr®f 

1^W%T ^1W: ^fWRR C^f%° (i)^ RR;i?t wrf c^rc^f CWW I R 5 ^ TO R33 iflt ' S RR 

to CRR RR3 I ^1 ^Rt ^ I CRR RepR (RR CRR ^ RSMST RW I 



vs. Rmri tonm 

Rrrt r toRw ^n t«rRfw A®w 5-50% w% g^«t i t«fRR^ ^R® w% 
totfw® ^?r i wr w% ^ ^sj RtwK®R ^t?h ^ i ^ TO3 













hba 

wr% gaeaa pH aia 7 <ga ami 

CH3-COOH + H 2 0 CH3COO- + H+ 

argj gai cmaa mraia waaaa wai fweaaia ar taaar wfi aar am 1 aem mi'smia waj gift 
anaeFfamr 1 fweaareaa taiatma^ mfaewa h+ mrma anaa^famta eatflta « aaika migfaesifw ama 1 wr 
airaeFfamr mea atm 1 $us aea araia aaeat ar® eaea aar aim 1 mra, mma eafae-u; imra, mrnaea agg, 
mtam fgem eaea egmo aaia warns ta^-gg a %cgaia aiaaia ami am 1 eaifitaea ewe® eaea meg aigr 
aag 's gpargam 1 

taiafma sfaewm a^t%: aftararea taiagea aigfmSfaa ^tmesa taPafwcw a^rfamm wit earemF ami 

wtlaw aea taiafna dm tmag ami am 1 

[O] 

ch 3 -ch 2 oh ► ch 3 cho + h 2 o 

ch 3 -cho E2] ► ch 3 cooh + h 2 o 

f^taeaem tarta ar ajrfafitfgg eaea tafa tatafma dm arestma ami am 1 eaetifgmiema wra taemrwrea 
t<eag tatta anaea 60 °C wramisrm ^s*w aea 2% miafasfca gigeaS « 20% gg argfaSlaa 
mlaewa w% gaea mar aai ^m 1 aeg tarnim ^aag am 1 4 earns HgS0 4 « gg h,S 0 4 awtaa mea 
aia mam 1 

20% h 2 so 4 

HC = CH CH 3 CHO + H.O 

2% HgS04, 60 C 3 

taiangea mnwgtam ^tme^ awraeaa §af^#ea 60 °C wramisim aiwreag a%wa aar wrfaw aea 
taiafma <gtg® tamtam ami am 1 

2+ 0/'"'i 

ch 3 - CHO _ Mn _ 60 % CH 3 COOH 

atmtega eaea 30/35 aim atea^ aiema egreaar ea^eam am eareg faem at tweaaia twfa aaa amta 
gsaaa aaewt 1 

■ptat^ita agwt : 

ewimteaa atfwew at af^eaftaa aia earn earn taram ajaaia aea aigj gsaaa aeaa wta <gafit 
wtfgar twfa aa 1 wifgata taigiagegia pH mta ta4a am 1 ^t ^aiaiaa^eaa g?aaa eatag a'gea 
ewimia gtagtangnaai 

8. camai% 

emigre , fafamrft ahsmia aea ata at ^rwt eatgg aiftm ata aaia t 5 ^! am i eamg atftm aegf aifaew aiaa 
wit cam's , tafamift ai^mia aea ^la at ^iwt e^rgg aiftm ata apaia t 5 ^! am 1 eaggg aiftm aegf arfaew 
ggagwitta ^witewa gaa 1 ^ew 'jrf%fa^ afaarea tafa gft^a area 1 ^ajiaj ^aaaa fgfaem f^sWta a*f <3 
mtg afaawa aaf am 1 ^twt 'ga^Mtm 's area aifaew mgaa wit 'g^iitw ana gfl^> amt am 1 mia ^Fa 







?TCRR 



(? it®r c*it®r g^f u? u? stppigi 9 Ui 5 f c^to chit's i Iwh c^s®t 

C<Pll»R Wt « 9 lJl 5 f C<lR«t «||»IC'b SftE^I 4 SR7 4 *fl%f ^T®t '5R3^ *tH ^tfs v5tt®Tf “fltft I ^t<H 
T5l^ «i«(l^y!5 ?frR <#faa g%q^s 3,C*J <pRR<P 4 Pic'S *lR e t's ^ I 

C0 2 (g) + H 2 0(1) ► H 2 C0 3 (aq) 

<pRR<P ^Pus i£M«{|$c>W fosilc^ '^iRqvs <K<1 ‘ p tf^‘ s Tf^ s J 13jil's| <KJ1 I <Pl^<P (flrf?!® ^ (flrf?!® I 
’llRc'S (£TsT ^ ^55f '5f??t3^S ^ I 



b. c^r •ntoiBi (wiI&jin ^ojIosh « fcifiia* 4to?i fiw«t) *nft *sm 
CT1®HT (Mll&flR Atoc&M 4l<Wl5) «*& CT^T W\ CTW W *|4|M*K '*S I C'sRR •tfc-WC*!* 
'*m ^ 9 IT%?R Ml'oM* ^ I 

*. Rhjm«i c^m c?f% ^tR’imt'e wwwaf^r.wwiiw 

mat <^r® t *it%r *ir i voicis 3 c^>jc<m f^ 5 <?rh ^ 

<?# ri« i <r5R®t *n% *nw?r 5iw ^ i c^R® r *n% «itc=w ^farr- 



b*.* 

v lR‘«Pta v lR«^'0| 9f»llC1Sl ^®\ I *lI5*^»l«l v lR«^'s| <1 jIn$^C<P 2RSM I v lR l *Pta<P RRlt <I®IC'S$ 

OTRlsrffiWCT ?fRH, *01% ^ ?fRH, l&fclil flMty, 

^sRf PiRt, HfiK v H5vjI«i, ?JR mc 0 ^ Rr13 r'sjIR | • v tlcta ^R*rt RmmI«i ^ v lhh J i^. 'Rt 5 ! 
^T ‘‘1C3 ^WPR Wf 3,c*K$, I 

b. ^t&t (?N5\ 



2NaHCO, 



StC't Realist's <p$tC®l OTflST ' 5 UR ^T ^l5t OTflST '‘Tt'STIt ^TtTI I 
► N^COj + C0 2 (g) + H 2 0 
c®ill»*il»i glacis 



pn®r *itte g%^s ^ i i Bt% g^:®! pn®r c»ii1^*ii>i 

^inR's ^ i i Bt%r g^®t wiUbuN Na + 'smn « oh- R« list's «rt^p f^i 

<pRR<p 'irf^ '^g<ic s i ^ 'suf ’iR»tic«t Resist's ^ i 



N^COjCs) + 2^0(1) 



2Na + (aq) + 20H'(aq) + I^COjCaq) 



, ?Rl?R-b>j- i O'SJ 






silS^ol I 

^placi'iJ NaHC0 3 >n»Mjl*i ^ItaTIt 'Sm® , «ltW5?r' s Tt' I ^sa 

pH ata 2(1^5 <p°nl<pt.®isi feint's *i'oh« ^ I 



MICTb IsH?l 

fiMlMsI ^fH ^Flt C5^ ; NaOH I 1&5* C^WsT «||I|C*M TO TOW 'sftlTOJ WV 
! Bwr& *Q**\4 ^ I Wfts NaCl %g^t^T gl $FW %SW ^QT <^s\ (NaOH) 

fcTO*FTTOTTOI NaCl ^^%W*tNa + , H + , Cl-« OH" TOM' *flw I WIT Na + « 
H + TOfclTM W Cl" 'a OH" TOTOM I 




Na + + e- ► Na fS<*i : ’IIsh < pj|t.'<ll'a &*j*i 



Hg + Na ► Na-Hg 

Na-Hg + H 2 0 ►NaOH + H 2 + Hg 

: 

TOwlGb <|MC>I C5P5 ew-ql^jos (M Sl'Bfa *l'5^ Rc;M W I 

5 OT f Pl^^ s *fta cam WH c<pH «?lcer awla <p« 1 ata ^st aTMJt a>a I 

Na 2 C0 3 'a NaOH •■sa jjacH <$^05 aiai*i*'i TOM ataat afa I tSR^ TOMli>a ^N. < P'o 'a 

^ifalFsa "^1^*1 aJMJT a>a 1 

«. M1W (fanm&'Q’lf^MtTOt) 

at?M astm TOttma cama TOja am® ^taia a^r, ffo at aitm* •nPfc® 1%to cam «& 

^ a*a® i mptma tot M^t at atcaa , aiaata a$a $®itfa aws i wit w aia 











m 2500 caiaiaai atata ataRR rr ® \ caiaiaat a’aaaffi, rfs <'maiR&tcRRii*a 

<puiicsm *i$c*ia atca aito ^gto atata Ma rr® i aataca tmt© « 's»otM caicaRi ait cacR 

aRM fcsRl ^'o I Rlt 4*1b RlSlil 'SAR I <plcta ^iRCaa w ftca aif*l t^C?J Rlt 2p^0 <Pfll RC^sl I 
C*n?JT CTRR RlOR RR^® RG^al I alCR alcaf Rltc<P aalaRl <U<rR Rfll RG^al ^RtR RRCRt 4CR af% RlCR 
Rto RRtR 2J3^S Rat ^st I |5h3)iMl % RfRR, ^ 4RRfR ftw afa CRCR RRtR Mr RR® I 
aato*f caa «tca % rr Rto* cama atca ato $®tca ^to aRta fisft Rat i 1890 atcR 

alRfej<P'®lca RlRM ^RtRR ^Ra I ^Rst RRCa Rpila 3 CRlWlR *8 RTlRR ^RtRR ^Ra I 

«&llM RRt ^t%0 RMIHR fi^R ai%t I 4 ^RT RRtR 2 t 5 ^oRRRCaa RCR 7 % SlltolPW ^ 
TOW I Wf SttoR® RlalMa RtR « R’Rfc ^s CRCR vS5jvo\®<fl | <j^|W 

ac«lNc*i RRjf) aaC*R RtRM aJR^s Ra I RtRM fr®f?R SfatR a^RlalR RGRl 1>f<f ^a^^RlR I Rfojj 1>f<f <3 £®R 
CRRR, r iRc, < p°i, R 1 R, R^Rt, RfRR tR#R oorgr RtRM Sloe's RTRRR aal Ra I RR Ircrcr a^a 5 cam, 
^P 5 <p afta tRflf^ rirrr Rat rr i rirkr ataRR tacaiR'si R&iw ftR>n atRiaf^R jjaj, RRf^a 'q r 3 ?r 
aai< i*icr caffi Rat rr i 

GRR <3 &Rc<P Rp^R CRM Rt <pP 5<P R^lR RRtRtca RtS] f^GStaa RR GRtfikalR Rt R'GlPiala RRtR frsRt RRt 
RR I RRtR frofaa fafoalca 3 a1al*ll*M falanil aatRR i 

CH 2 -OCO-R O CH 2 -OH 

I II I 

CH-OCO-R + NaOH ► 3R-C-ONa + CH-OH 

I I 

CH 2 -OCO-R Rf^R CRW RRR CH 2 -OH 

c^aR^ta Salaa 

lafaRR lasa am aaa cata rrr rrr ^rr c«cr ibiA i Riatw Rtam aiata NaCl, 

NaOH, ^aRa ^RTtfa RRgai lafsiR atcR i R^aif^s rrrer atfa ctw RagaiR^R g%f© rjt i 

rrs aa %»a rr aif^r crr to <£rr aif^r <rir Rto c#rca to csriti^jU t^fR rrr aisRt rr i 

alalci ai 'Q ^aPR <aai'C?ic«i '5 Rialw ^lal'i Rt*fR 'Q ^c<m caaaRot aRtaaft aal^f 'Q 'omjHj gaj cata 

rr "tics cRca RRjj) «ii^f'ba Rtata t^ta aRt Ra ^ai >^a atca cS'sai^ 'Q rh^ ^fRnfa catai^ aRt Ra i 

8 . 

aaa ta^ a^ama aaca c$a <3 ^stcaa Rea wi^iRc^ R^aaa cacSiPiaia ^awm cacR ■f^&Rc®^ 
^stacaa aam cRoaf Ra 1 f&GiawH? Rtatcaa r® ^Rt atoa aaat afa**Ria Rea 1 ^laceHi *Ar 
aiaiwaafl?rcacRl^i 

I^iJiaceHB aa alto's mrtRotca Rito 1 aa aito RjiaPiaia « ajiawPiaicaa aaa atcR 1 
RjiafRaia « ajiawftaia rRr Riatcaa Rtca laitoa 'siga% RjiafRaia « ajiaca 1 >iaia ^nata 
Rea at at% ^aa ai^at acaa r® rircr atcR 1 aca aaat aaa^ atoaa Ra at 1 «ac® atatcaa Rasa 



R - C n H2 n +i 
n= 12-18 





RR1RR 



^ri 4$ rr RtRtR ^ i R’MM foUwowto ^jhPuiw « rjmmPirir rrr Rftre gR^n 

<pc°i I'toi5l5ic«n5 Ptcii RR ’llRc's ^|R® disc's C^R *ir»ijI RR *R I 

iWJUcMJ Sl*^: 

C^lRflN *Wll^*l -Rhwltlb : C® 5 ! Rf i>Rc^» ^ ftC?JRR 'Q ^Rc®lIefC'i“R <P?IC®1 ftR 55 ! f^PlR> RR>f| 

’aiJMWteR (OTH, RRt^R «UM«I$«I) ^RR^ ^R I ^ *TW >|MR*\BQ<> i£ft\& CTW RSRtR ftRSR 
«Ul«M>l$*l (RR%) *J$a&lC«M »IWWU ^RR^ ^R I RR% *|$QljlC®M »IMWB« <lftG<K>1IVb1 gRFlR 

RRT ftnr RlRRl R5RER CRlfibRN RRl^R -HMWlwU RlRR* ffcUto»rt RR I $RR^ Ifcfcbltetefc fRRSpP 

R*ftf, W R^IRR* RR$ « I^BBT $®jft CTRlCTt RR I RI&SlR, RKf, Wf «WRt R1R 

Regies ■ql'erl^'erl's RJRlRR I 

CH 3 -(CH 2 ) 10 -CH 2 -OH + h 2 so 4 ► CH 3 -(CH 2 ) 10 -CH 2 -O-SO 3 H + h 2 o 

®ralR°i 'ouhc<pk»i RlRf^pSfRRs <£ft\& "ijiIr 0 ! ^J^oslcew 

CH 3 -(CH 2 ) 10 -CH 2 - 0-S0 3 H + NaOH ► CH 3 -(CH 2 ) 10 -CH 2 -O-SO 3 Na + H 2 0 

"isil^, 0 ! ^,lRU8lc | sr r i '^ihwb <pP5<p CTl^&l RhwIci'iJ 

R. «(jh<p|^"i csiRfi ,, il*iwlc*ib : <p|^*i I*1<p®i Rj$ ®uhR>«i w*iR(C'i?i ^iftR R&iiR «ul®i < ?l^ c i 

mrI<3m r*cr i ^viiCT?r *rw <ift^ crir rstcr ^jM4I$r t<wfen >iMcvft* ^R^ 

^R I ^RR^ Rsf^ WRlPt SMflfa RJRtR CRlftRlR WlRR#R CRRf®R >IHWImU RlRR 5 

RblscsrC RR I CH 3 

CH 3 -(CH 2 ) 9 -CH=CH + (5) ► CH 3 -(CH 2 ) 9 -CH-(o) 

'RJIrRh CRRf^R WtRR#T CR^fttR 



<°> 

CRRf^R 



CH 3 -(CH 2 ) 9 -CH^(o) 

«Uh<Pl$ei CRS#R 



CH 3 -(CH2) 9 -CH-(o) + h 2 so 4 
CRrHh RHR>®Rr> h 



1 

- CH 3 -(CH 2 ) 9 -CH-(o)-S0 3 H + h 2 o 
^JlRRSt^ CRi#R RWWIWU 



CH 3 -(CH 2 ) 9 -CH-(o)-S 0 3 H + NaOH 



<pP5<p crm 



•CH 3 -(CH 2 ) 9 -CH-(o)-S0 3 Na + H 2 0 
wlI'ssiN , oijh<pl5, s i c<j*iRr r i ^hwlwb 



<t. W « teUtocertRj* RW5 C#*I*T 

^flRR Rt RHJWeertJ R’Rt R*lft ftRJR ^1 gft^s WRtR ^ RRI^ ^ ^RtRH Rt 
'o||i|*i 'Q RRl^aJR 5 CRlf^RlR '»llilG r ! RR I ^ftRtR Rf R'SlsC'eri? 'oililG'iil ^R 5 R1^ RfRlRSR* R^ 

R1CRS tflW, Rift RS^RS ^TlR#s RR I ^IRMsI «q Rt Rift 'SftRft RRt RR I ^RR Rl^ 

Rft fRRft I ^l5,C^lwft<P C55f Rf ftCBf gfl^o I 




Brl^ln ^ ^ ^ I *TO^ 'Belief «ttt^3T'3®Rf SCTltl® 

^sri (H w*n?r w ffor Riib^iwi ^ cs®t ^r 1*1®? 4&a!jiRft4 ^ 

*ic?i cs*\ ^r R®r b^it< tw «wict» w ^r i wi ?ram 

^c^s yRr l mt'o <pcs »ilfit» c'® e i 'Q R(.«ra ^RJ ^r <5^. ■HlPieo c^t® ^tti ^t?r l <pti 

“If^pla^i 



A&Q&lwlR^ m 



AAAA/WwU ai$W)|RA+ m 




«tlfar®n 

*itah 




(5<a : ^IKH IwT»lstwrcH>s *i*H Hft’vls n*s!s m»I“H 



fc. ’qfafil'® fwt|siw$ w^jesra ^<P*f 

*ilsh 's iwulstertJ njs^Iwui <pt"i < pH(,'?s JR'S g*i*i *ii *ff& Hlca l ^Icaa ■i^jI Pf<tt ftew 

*lt5S I ^ ’HlPlt'O ■'iRh ®lwl «|0*¥ft < PS(.'S Hits, R>* ^*T ’odWlI ^R» "KJ3 ifal T*T N*W RTCf I 
l®Slsw5 ^ ^PPDt ^R> n*«i *Tt I wlwl wltii RUlsiwu *H sIwilRtzk®^'! 1 4*Jc*il ■’113 wHa 
'®*ta l^^lM S|®H WOT I 



^Hiifowtowr ^<i#N Rctn(%rv» w wr otIpT *tft e t'o ^ 1 ?w <ii«Hf&cs1twr 

I'WSine*H5»i»^ *n% sriR® ^ih-Rft *fes ^ e^r*^ *ltte <3HT 

^C3I w*il ecl^ Hfilwl I «iwq> fffPt 'ii-q|ciill®wlcMs<q*i fattacert Rf^T W ^«ic^ I 



STi^rwha c'fi'i ftoR ^IRR ■qlcail'acaJcw^ | fa* ^l^ftS 'Q 'awjtii J iRlt*m i^liHlsi 'ilRfl 
■®*ll3»lrt c®w «(fc*i ^ aft ~*u&$ ^HkGRiita ’PsHd ^1^ ^ 1 wr sri'&Rfl 

<u<wJfl ’iRwtHa ’fR* < ks I vs|^ ■nHh lautswc^fl swls ^Iwl SR^s 1 



WIT ’ira^lfcW W CTOT 

C^IPIT f^BWterct <u^H W 5JII 

^wT5 *Uftw ^ ’Itftc® iSMw ^CSI «flt 
^T-^W, W-Rw tow 
^tc®i wS t»Ri*r « 'SHjRr wm 
■^TT 'StRTt ^1 Wf <iPR»r SRkis ’l9»lW 




ISai 1^.0 : *i%r *tiBr tH^^IbIs iftr 







)>bV 



4$ Slicm '59* dW ftwiiBriis W S 1T v llRc'e 'oifacen 

^feri g^5 '8|ftnierWfl 4®td ^iw SdPl^f ifRf xfa 1 «q W 1&El(W?S <MWtEfl *tf^Tl*t ftwt ^t 
a(c*l1*eH l 



liwii 4wt mw 



^^tfsps aw: « ms aw ^?r i ^*13 ^rict* pH m 7 4 * ctR ^ i 



witfa 

• ■j'lt.^ti PHl5t> *lJP®l/o<p«iiPii i 

• sftl^FBMOOmL 

• c5-»5 fUS<i 

• if& P'flafft 

• yffc-srmc&teUOmL) 

• ii^ <pki»i 



$*twt 

• 4Wt4*l C5»f 

• <p(3$<p pfl®T 

• NaCl^’Pj^g^t 

• ■qleflcsfl 

• MMlPM C®»1 



• diffe?iw *spt toi ^ 

- gj5?rr<. 4ft ■^tcs’iPfPicjrd'idf t^-ii 
<?T "4JHIGI J i'»4* m < p{.'® I 

• sdc'o ^t %« <u<r]s ^T^ST I 

(iRsft R<p!m *f? ^5f 4«r i&*lcsf Boas ^n?i dtf^H 
<ilfl> 4-^g'o to I 

*. 5 mL^1sd»rc®®T^f 5gtf^4^30 

mL CTlf&uft g^f^te i 

*f. ReMltw I^T "^W 30 l*i Pit <TC3T ^fets I 4 ’’PRT *ihylPi 15if j^.s : sp’Sjfa 

^ w 4^ *1* ^ <£m ^ dtn w «nfta ^rfsfa i 4 imcstrQ 

^ >i»j 4 n&gjs ^cii «iiiitii ^ i 

OTBtll <r4^ ^ReHltwiW'W^Tt® I 




«. &Wfafc«f 50 mLNaCl 4W ^fill ®d ?ff0 1 





am 



iiis. 

f. TOafta lV5to c*hlow »iKlciiJ ReHHJc^ C$C^ CTO ate ^ ^HHw* '1 c<pIc'o I 

i. t.'G'HE fta ®lt.’to <SW 1 ®T s t *ltft ’S t'al^to 

■ahkia *i^*il •fl's | rD5c<ifl <pwi 4tffls | 

^ST »ft? 

*. *aato dJ^IWw 2/3 <#fi>t ctoiPm caw to %pre « 

MtfcaaH a*a i ctoIPm w ®st to ftra mR aJWiT a*a i 

«. cwl»ito (?®f5t ^itoltis pH ala ft4a W l 

8. ■qletlwra ■'itokis etu 3H«ra ■’-Isil’pl foill! •nHq 'S^K 
MW M fcoR *1lC*t ^totlwis ■'ihlws 'gjril ^a I 

<t. ?TtoH sf»$\s sM# ^cstata Ml' aHlwa 
*iHc.^ adfacaii Pl^wa f^fe carat's I 

TO? 4&IWa *io? '*i1c*m> ^pbt Too? eaTO caTO *tM cro ala i alata at (SUtotenJ faa calata *fo?Q 
TO aia at i 4 w crot Hcsa steam aa i «iwiwn cro aatbta a^o % to Ufa, *nS®ia 

Ca(OCl)Cl I 40 °C TOaltola Ca(OH) 2 4it TO Cl 2 *|JW M «mct Wk Wfrsfi aa I 

40°C 

Ca(OH) 2 (s) + Cl 2 (g) ► Ca(OCl)Cl(s) + H 2 0(1) 

v. Ufa *it&t>iuM to fciiwto ctTOt 

HffiH •nttaftr an»i*irar aa% ^ TOa m ftfoaia a&diwtoiJi aPi® ^ai 

^Awiwmw <#r& toTO^p Really to «tuwH to i ^ toto atfowwa wro 

laroTOobaTO^aai toto wfarcro « hci <xia Rf&aia TO « mi cam aa i 
cjpIRc'is TO*t Bnito TO^jsiaai 

Ca(OCl)Cl + H 2 0 + C0 2 ► CaC0 3 + CaCl 2 +2HC10 

2HC10 ► HCI + [O] 

2HC1 + [O] ► H 2 0 + 2 [Cl] 

€lal' , i,iH < ? Hlf&t aiwwlras <uM<p ajaTO 'atca i ^taTO TOrero - #af^r csltfNca* 
to i wt#Ni^to ala i 

i. Jlta IsHto 

«tlil»il, dk-w, ctR*i, ’iiRj ^57t%r ^pIo v llfi < » < pto ^to «mj sPFto ^a®T ■‘W? <u l '»at*w 

tot «iiJ!taiRai nh 3 i ca caro «tjitaiRaia wtw ^tow^id ^Mftw«HiiwiR«i «tim 






33133 



‘‘iSHlWlcn 'siJlMlRaW <35131$® (NH 4 C1) <53 31C3 3%; (CaO) 31 3l$vic4 {Ca(OH) 2 } 

C3> ’i§^J w o 35C3 «ulo3lf*l*ll NHg zj^\o 353133 I 

2NH 4 C1(s) + CaO(s) ► 2NH 3 (g) + CaCl 2 (s) + H 2 0(g) 

2NH 4 C1(s) + Ca(OH) 2 (s) ► 2NH 3 (g) + CaCl 2 (s) + 2H 2 0(g) 



tol%T^I«f: 3fta*1 

«Ul«lPHI 3H3 « <53 

I &&53 3W 's <U3$j3 < K3 «ijlwlPi«il 333 353 1 

'8ijic»iif^*iiii &ta&i\b4 fi*pi *Gm ^Pi5? vmetR ftto to 1 tot to 

53^^3353 *pf^3C3l ?il ^fi>3 3^3 «f s t <535^'51®[35C3 313£3I »13 1 

3l^(.al% 3t wi wh C331 Rc3? 11 






TTt^ ^ 5 ^ I ^ |"~‘w r ) 

0 . 1 W 1 WM mm ™ ttlmil \ 

wotc^irtoi '^C''"' 

3Jt^ 3f33t*t, UIPW^H, *133 1 ==> 

33 tol>ll < WK3 I] f&jj : «>IJlC3lR*ll 3JPT Sp ! ^ « '5(S^ 

8.^ *tJW«rM/cli»51WB^ tot 3S33 ^ S1C33 

^3^, 5^3 <pcjj 3C3 4 lJl>l 3^ "Pcss, I <I^K 4 lJ|51 erlsfij *133 $131 ^(.3 3t^C3R(.3 C*l3 •91'olw? 

«ult3lPi3l 3 jIw« ^©3 « 3l^|3 5533T 3*3 I 

’Ijh'stls/c'E'^nJS^ NH 3 *tJt3 3l3t Wll 1% 3t 5®t C^H 3*^3 33^3? <53 5<ecs 33t 3t3 
<535f& 3^33 HC1 <5to 1%fto *tJt3Wm/CS*Sfito3 C3t3t 33 I 3ft C3*t *tlt3 WK33 ^ 

3M C^l3t *|R> S.C3 C5, 5st 3,C°1 ^3l&3 *|jl3e?l3 *1313 3l3t ^ S.C3 (. 9 , 1 ^33^ 3l3t C^t3l wulwlftilN 
<3Pl3lt®; NH 4 C1 3133 s C3l3 1 NH 4 C1 §3313^3 3l3l?lft35 R^lFD C33 I 

<5j. <535fi> 3113 Cb^ftSSc/qs "53 ^' n q|w>J^i ftt3 C5T3 3E3 3 |Rc'o 55316 I C03>fi>55£33 5J3 ’’llftc'o \j^ilc»il 
'S|3 J 313 'S||'®|J3 ^lRc3 316 I <p°il<p°i 3^3^33*3 1 <5^ 3^W s t*3 C3^ ft 5 Pl lr 3tS C363T313 I 
[c.'G^IuS^ 31ft (.<0 ^£3 NH 3 3113 0*13 (351313? ’Ilftt'a ftft W*1IC3 C3 <f3l<P3 "53 ^13 ^3 <53 

55331353 1] 

< *.<535fi> 3H3 cl5>CrijSc3 31 t3*fa 3^33 ^3 C®^1 313 130313 C3313 33 I <P3l<P3 33033*3 353 I <5 
C3£35 3Jl3f03 3 1313133 s 33 3*3c < ? C®l3l3 313*11 3J13J1 3*3 I 



b-.^ C351313 1 



131; NH, 3HC33 3*^3 3^ 



^ CTPT C3513^ 



CTO 313^55 ^3 1 <5 4 JC3l 333^33 3c s f C®l3l3 <lj^ PiR'o , «>Ic3 ^3 3 *4133 3^3 I 





WTO 






io. 'suiwiRiii *utPRrtoft*it»R 

C^WlR 2f e fl%0 NH 3 WlW TOt I (fl TO SWfJT ^ 4!§U}lC®M; N 2 <4<R 

^siWi h 2 *m i towt wm <iv©ic>i5i % oto m ot*t$; 4 I$cjjIosm i <m>\w %»®t 

WI *ll$.UjlceM ^aWR $,C*l ^toRJWRtW I 

Al^lCarMW Hm Slfto 9\p[ ^ | ymn <?TO tm ^5 CH 4 I 

tolR ’Um S'ol<lC<M 750 °C Wfliirm 4<R 30 atm m, H?f) ^ilWlC*MW 

m$ towra *m « w*to (co) *m to 1 R*to vimh^ ^wm 

'sitonto totto to 5 Ui 7 r ^<r r#t «nii^vb (co 2 ) *ijm 

to 1 ^13 «um^s ^^<w e t wm co 2 ^um wi to ^ to wrn 1 ^ *wto^; 

« 7f^«t w^wt ^ 1 

CH 4 (g) + H 2 0(g) 3H 2 (g) + CO(g) 

CO(g) + H 2 0(g) H 2 (g) + C0 2 (g) 

C^m gf'tlte 's|JlWlR*ll ^’ItTOW W Hl$d}lC«H 4W*. ^Q|}C«H «&1CTW i so totCT 200-250 
atm 5lPf 450°C -550°C ^omiaflw 'TOh 3«I<k<m fc®lw to w*ww «ulwlRfll *BPT 

Fe 

N 2(g) + 3H 2(g) . 2NH 3(g) ; AH = -92kJ 

200-250 atm 
450-550 °C 

tout I 

'sntwito ^iiic'Ki Rtw Rtoto rt *ii(.'®®ik kImiM wjmjt wsw 1 

'S CR*W1 5Ml*M 
i. ^rtTO; CaC0 3 

to cro ijRlTO: tsoiroit cro^, wtesjt «ii?sh tomw ^ witow *i$gi»ic«m 

*tfw£ Wf WtWtW CRflSlW toTWfPT ^RTTO WR^a RW I Tj*Tf TO 4W# yiWH Rto I «ll»llthU 
ClCR cef'llil t.-'I't? Htifa ffcW tj^MMW RtOWt C’lW I t^MHW Pic»n5 to?R 3WR W5tl>lRM I 

WlWt c v Ir 45 1*tW tow R.cyuw i4W W3WRIW «!'»)'» RJMW> I 

CTO ^TtTO: ^JMPwW 4l^wU ?m Rf CT WlR 4^5W RtCR RtolW A®W ^0|)|C«H 
'5[1?HCR jj*lR\s <PCfl <*TRt, <pl^*l t5l^ '5|^|^\5 5|j|7f <pc?l I 'SRt ’IMww ^ sihlilR^ 1 WWW WJ 



RRf-i , WRlWW-bR-ioR 











’lifts pH 'STt^T i^iMNW <u<Rls ^1 ^ I 

CaC0 3 + 2H+ ► Ca 2+ + C0 2 +H 2 0 

^rtfifra ^rmt q* to i *nfl>?r pH -sth wtiPf (Bfocn 

>w<wi$. to i 4*iffc?r *nfl>sr <nft wt^pot c#r to*i fcfkn* ^tr ^iwh 
HftdJlOBH, Wft, « MDiISniW) ^ to i ^puft a# ij«R# itSla 4>jwPtaw 
^ppisr toj*t to 4jhPhii>i <ptfwi; ^tot ^ i sftft fcqtoH ^jwPi*ii>i i ^rtto 

itSla *8tn TO* *igNW '4JHPmi»i «®nr i 

^**1%; CaO 

ij^MMsgs 5 ^WifRl toic®! ‘^•‘P ®iR»j ^T smMPisN '5f3#s CaO ^ I 
CaC0 3 ► CaO + C0 2 

^jhPi«iN ' s i«ii^c'!»<i aiic^f 3c?nw%r v iR)»<H *ttft c^tm <m°i ^®tt 9 ff < 5,' 5 ift R&sis ®iR»j < pjI°iPi«j1*j 
CaO + H 2 0 ► Ca(OH) 2 

««iPitfe?r to ®Ikn ^fT ^»iwr HftdjiteM, wf 5 « MtiPmw) < #m e t ^rtsw ^ 1 to 
w? tot ^jr *rf 1 45#qs % wr%f «mi?f ^t 1 pH ^th to to 

*tft ii(Pift<p ■$£?! PtPT TO* *li!ks ^ PKt C^fTT I i^Pifts "sUfil 'S ’lifts pH -S TR "STtl^ ^T 

’iftcs 1 ^ swis ^?rf ^ 1 ^ai^&t Pn ■'ttt^r^ *i?pai ^ < p?ic e t 4^1 HifiK. ’iiS^icss 

'Plwl^’ihci <whPi*ih «i •silk's sjs^s ^ 1 

vs. $$M; (NH 2 ) 2 C=0 

csftwh ^ll^er s^wHc'is 'bill "W3 2,321,000 c^fijs 5 H*r ^%rt ^ ^ v lft'a 
^5 1 <flsr tBrffcr 4 W)c*m *1^8 $isfs*ii TO*nft to® ^*r 1 TO?t 100% 

4>lTOIt® slffc w 68 csrfih* fa $(steill ^*13 ^ 1 $®Riil TO3 46% ~s*\ 

&vm -il^dilOBH 1 Wl «l«(ft'b « «ijlt»llR*lln tos ^1W ^ 130 °C -150 °c 

v»Mv||^l?l <PW <Ml ^ I 

C0 2 + 2NH 3 ► (NH 2 ) 2 C=0 + h 2 o 

»||1^C'S ij^l^vs ^R3Rf|?I (*Herl$c»M 3«tW 5tel 5tel Roller's ^C?f «lj|c»llf*i?ll « ^ 

^jri ^jipnRiit ’ftto g%f® «uiwiRiii»i ^1 

nh 4 + ^n?H « OH- ^rmw to Rwiifa'e 8R«n?r to? i nh 4 + ^ti?h 



iRt?H 



(NH 2 ) 2 C=0 +h 2 o - 
nh 3(1) + h 2 o (1) = 

NH 4 OH (aq) + H 2 0 (1) 






2NH 3 + C0 2 



NH 4 OH (aq) 

NH4(aq) + OH(aq) + H 2 0/ 



<pjgR<p| <wl "STI l 

8. 'SUltWlAiHW (NH 4 ) 2 S0 4 



2NH 3 + H 2 S0 4 ► (NH 4 ) 2 S0 4 

«IJl«lRill»l TTHPfRT *Pi$ I 1 5r% gatf »«fl> irf gpffa ^ I Jlffisr *MU4*q 

c»ipi siorw ^ca flwt i «artt ^ ai«i«^)a fciWH 

iI^cSIcbm 's <pm l 



G^Wl ^lls Sl'oH I 

W R<HPJt,°ll ’IEhM Red'll <PSW: 

'er'lMwra ‘S’llf^fT pH 'STft 

v. ^R>c's ^ria '^rl'GTiT 

8. Sfo(.1S ^*7, '5^T « R«l|et*1 I «lI^C'0f*l alat BflR'S ^f%*T 'Q 3t% Rc<llet*1 ^ 
I 



'll. WiW 3t%I I 



<t. ad&*llTOC e t 

^WQT Wia OTfflPT ^ TOlFfl ^®T CfNPT ^t?T ^ I aWlilR* 

^tt ~mb ^ 17 -srnTi 4 jmPujivi to 
f^pr *lffaW «n*r *ra> <wl ^ 1 5dl^I'o<p'olc<i ^f%<T ^t^Sa ygc°i ^PifD<p «uIPivj "5 ?!, at 
^ ^IWI ^RPm ’iJPT ^ ‘SW. ^ ’Ijlo^ia ad'»lc<l ’1I«$ TF®T ’ffta 5 I TF®T v lR<;$ c t <Pal*l ^PPITf ^ 

< #^ c t ^BT «J<P 1 l*lkl fRW'olW TR 

*\m& ^nsjft 1 c^r a*T «j4>iiS)*h tRPff «ijm 06Hi«Ua ^rrwr *trm «if§toiE*t storM 

<PM TFT I TFT v H < PlG*lta ^T*T7 «IW«I ^I'slc^l 0.1% ^RRl»l ’iJPT'^l^ I $R1*H 

^l^oaic^ 15*1 <pw I C&H, ^<p, 'Q •») > I'o <pcji I sl'olc^ ' s (R > ic®r r i 

Csratft WOT OT®lt to *HBri Celt'S C^WN3 ^ ^PllOTST WIH Wl 

RcillBrvo ^C?r I i£l ^R7 2010 ^TlOT FDCA ^F 8 ! <1W^o t^lc<PC*i«l 







jRRR 



*o 8 

i *jmPuiw CaC 2 rr wwi ^ i CaC 2 rPr w 

RR>iil*i «ijlPin5pM ’IJR <*Ri<pjhPiiil»i T&*fls[ <ks i 

CaC 2 + H 2 0 ► CH =CH + Ca(OH) 2 

'sijiPiIDPh (C 2 h 2 ) *ijm rr, m w rr ‘nr^ir^o wit w i fta <gfc®?r CaC 2 4 
RfltfftR ^ wi#i RtR I tftfeR « 'aiJlPlftftMd RPftJ RhRH I RtHGRR CaC 2 
r mtR rcr rr RtftRri crot crkrt cwt rr wnfH°f ^ ririrRr $<trr 

<PflC5, 1 iflRR ^ (R^R SfsR «||R*^'0 ^ Rl^ I 

R^5t: (RRl RR RtGRlR ^ 4Rsft fffi Rite ®R*t 'Q ljR l^ltR RR*]TRtGRS 5-7 ffifRS 

l^ta rn i r^ooRr rRwIs Rift Irgr *ijr Pc*i ^pt ,, jJR»cii Rfa i 

CRRtR '©r«i J '*PT R^R RR1R RRtR 'WCRR RIg*I RtRR **p'o Rt RR ft>?» Ri<PC°n '§R R jr ic < l Rt I 



RRjj) R^R <p^<p RtRI ^iR31c.<p Ri>g«isi GRGR 5 ?WT <mI Rt v l& r ic<p R^p^vs <wl; R®f , R*R 'Q «il^R>si 
Rte*t crtr Rt R°ite rrir rtrt rirt rrt ^r i <rrrp*t crirt rir 

* cwr rtrriCNr «i'fl*8i4>i'8 w rsr%i srj w¥tR rrri^r wia rjgrr i rr w^R 

RSRRltRR CRR <!#^ ^RRR RfcR RT Rt RtRtfs RtGR RT I RRRlfeR ^CRT RRRfo<#5 (HCHO) 4R 
40% ^%r gRR i <afl> <oi^ti;Riii « wptnr tow wot i ^s rirr, #RtettRR *uM«Uf3 
R^RT « RltRRf®rRJM ft^T R«<mR WTtpR R*RT WJT I RRRRf^lt^ CRtf&R Rt DNA-4R 

•iftdjcerwii rw h 2 c-nh- tew rcr fifyjw teRtRRt w^r rgr i flu ^miarra w rr 

Wtt^ 9 lR*^ ^r Rsf R^PIG^ ^ I 

<P$i»)|»l^|^v!j ^ssf gff%l W^fT «('S3'a R<(|\® ' 9 Rf^| <pjhlsi ^sRfR 5 c<l'se|R^lG<5 SRlf^s | '5ffw 
'Riarm v R)«i sfG^t ^c°i ^ ^rwt, ^fSi, c^rt, R»v»R rspui ^srR 5 i i^ ~sfs ' s itcst i 

^ffwm *lfi% ^ ChC“l *hWMl&*|$'b ftw ^PPfT, RR-W W ^RTRT ’^IRPfRlt R^'f Prf^f I 



PIlfaBR MHOQrlOllJ W <flp|¥ : ^'6rMG'»fD'»^ ^5 ^1W W I CRlf^TR 

C-WCeflCilU RSk M*l«fI5l4 <S@& W I «artl» StRsf^s ^RRIR, ^R, , «iw 

taRlRlC 9 !^! ‘RT'QTIT 'RlTT I 4fE> tR>, (RR5R, ’qj| < pc'i>R«il 3f^R W I ^pHRR 4.5 

^ ft® RW3 4l4«M I (!R '5Rpsnf^o Sl^WlT RW 0.1% CTlffeuR M-IMtlWlfc I M-IC«rlRl^ 

Wt^sR RTt^T RcvIlRiG^cerlR^p iSW. RTt^T R 5 <llR l7 lG^ r lcerlR<P , «IRJ R'W’lxp 4>l«t <PW I 

aftillerl'8 « C?PH: ksn^t RR, R1&R, ¥Rt^, f& < lR ^sltto Rr^s *|®RW (RTOG# 

RR^s ^ I 











m'GiPhiih mrcafr, nalteM mrcaft « *j|*iPwn mrcafc: at wt^n aito g%^s a*rca mrfaa* 

^ataa l affi> pH ala 6.5 a^fe 'o|\sj'as <p|<Rwi ^5fcata>, wNs^, aa^f'saa <ul<pci>Ri*il aa*T I 
ato sj^MT^rtgt 0.1% i 

crot cror am ^arnta totem ^ caitor caasft# « mrcrns aastm amm amt ^ i 






P|-fl% < Pl«T : 

1%*[ 1%*[ attm ^aa 5 «tta osa, foc-Hm , <?ma aa, aaa, aa gaa, atft aai aif»t attm aa* liamt 
^CJ5 '*PT at a<A C?lta °l ffia *ka v I^W*P e t I tfslala v I^W*PC e l?f folic's a’Jcala awj C^ > l*i , jc®llc^ > 



b^.8 f*f^^T 'Q aftw*l 

aftattma frtatfa, cat^ aa^^ffeam 1% w aatttfa attm <m (Pb), aiastfa (Hg) « <wivbf»mi»t (Cd) 
aa w >oift «rn§a ^ at a^a wrtata «i^^® a*ca i at ^aiaaa^t ma aimia'Q i 

atpat s# « fcikm caif&wa atajw am ataa a^ta aiaa to a#ataa ara aai caif&wa 
aa$ <p|<ia»>j ai“Hic*i tas[ ^R5 I alaa afika 'Sift at§a stela '»i'oj^ *jlaN<p l aa <pc“i ?|l^oai, fa^Ia 
« Rtelcaa a# ^a, ahPia 5 z|fv!>«qf*poT caat <m aaafa aw ap® afca I 

1% am cata* 'Sift «rn§a 'snaaa^a miaiaa at <^qc°i ^t , «rP : fT ^8 *ipt aa i 'sr#!, «i»iHw<i am, 
atfa (?\?M amta ■>*t^Tr « aafercvs aaigaaiaa® ‘’lift « '^TPtT cata 5 catl^a aa?, a^-^Mcas] at?Ca 'olSt at|a 
'Sflaa ^rataa I 

■m?i gatf$ja gaca 'fftfl' at^a '0||3i*i V R1^ ami a[a <p$*i l aiPl cata 5 a’Jcala mialaa <mI '»i'oj'as <p$*i 'Q 
<m&\ i 

'Q f's'ClsK.epv ^RT^tM ^Wlfl ' 9 lf^srlC c t <pP5<p OTM t^fsH I <PC°1 ’llPisq pH "SIH C^C5 

^nn i <$us wm sfi^t « Sfvcis f^t si'oH ^ i 



Pl^l^lil ^N: 

b. *?II<PC 0 1 ^sf <!C^fJfl ^ltf<l | 0t«lHC3l ^ ^ S»«l, ^sf WC'i 

^ sim sitegg w i awierw l 2 ^ ^ ^iwcls^ ^iwi 

to 

■5’. tftPPTiai^ *$>b\n i ©r»i^vo >^RJ iflw, ^liHHId »<ll»i < p ^I'olw ^aif^s ^iw ? ^fgf 1 

vs. com (ipftm ct aaKf mm m aro ^af^o 

v5aiih^i^,c^ aN aai a^cnisi "STCaj c^H^jicaT aRk^a gaa <wc5, ^aa a%caaa a&at 







jRRR 



'^o'b 






i. «uiwiRai 

1 s 2 






^.1*3 



•f. 2 * 1 3 8 1 

Rci>s G9hfD <*Hetl$t»M fo*ilc9 ^<Tlto 9W ? 

H 2 0 *. NaCl 

«t.H 2 C0 3 ^.CH 3 COOH 

». ^s% NaOH toiic-m cror sipnw- 

^s. NaCl -4 NaCl 

*t. sUfiJiN ^r. ^rlsi^# 

8. RI&llIB- 

i. 2l*fSR RQ>i|| 

ii. 5I«cis <*TC 5 fi> 

iii. ^%r pn^ 7 c#f 

^.i *1. i « ii 



*t. ii « iii ^r. i, ii « iii 

i . Wf. b’SjIfl <11^.^ ^TrlST ’^9^1 1^5fN Rc«?,*1 I ^llvssi liperib R 9 ®! Wt. t>*jjl ^tWtS 

caw «rrcr ^isT to-toi, wf, *n&&ra to Itor *i?pf i ^ww 

c*tm c^r cara ^patai* <mwh i *t. v# dfc crct, at cn vs to< 

"9. Sfl^T f9*llGSfl ? 

a. «itolti<i cu**ld «ulwlR«il f*lW <ql'®lc'»iiq ^R<pl C^WH? 

*t. \sh^>Pi<p <qj-q^4T Re's wt. beyf m, TOI «r*ij ’^<p9[c.<p \5*»tHc9si c9hfDc9 

waataJNtfasri 



^r. S*»rHt9si ^9»ifa <51^^ c®tc9'5% *n«iiisr ^^psH^^jwrr^sr i 




h?r 






'G ^II4§1 <PMo&fl *^T ^®T GSpf <1C3 ^CT ^TlGTrf ^ <W®1 I WW ^ 5 l‘ s f© 

#?a ^c-w c«rmm •» ^ ^wlfc <#tao ^ ^ 

R>G*Hlfl C^JT^t <PW C*f^o <KJH I 4tfa Tjp|St3I ^ 5 1 9 I^ ^%f '§J r Ml*l 5^1 C^NTCf I 

«n®®iaBr t®w i 







i 






sH'JTe’tiT 


















































































Or*fW 

- 'srtrr c«M ^tf^rr 



^SRTM (7fft-3Ff5<l sfa ^t^'S ^Tt 
m W fat®!? OTtW^Tt? stfs ^<TN 




c^oio ■pt^M' c«R¥ wi? RhI^wi i^s??; e m w 





